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^ PROCEEDINGS 



OF THE 



GEOLOGICAL SOCIETY OF LONDON. 



SESSION 1892-9;3. 

November 9th, 1892. 

W. H. HuDLESTON, Esq., M.A., F.R.S., President, in the Chair. 

William Gregson, Esq., Baldersby, Thirsk, Yorkshire, was elected 
a Eellow of the Society. 

The List of Donations to the Library was read. 

The following communications were read : — 

1. "A Sketch of the Geology of the Iron, Gold, and Copper 
Districts of Michigan.'' By Prof. M. E. Wadsworth, Ph.D., A.M., 
F.G.S.^ 

2. "The Gold-quartz Deposits of Pahang (Malay Peninsula)." 
By H. M. Becher, Esq., E.G.S., Absoc.K.S.M. 

3. «The Pambula Gold -deposits." By F. D. Power, Esq., 
F.G.8. 

The following specimens were exhibited : — 

Auriferous Kock from the Pambula Gold Deposits, exhibited by 
F. D. Power, Esq., F.G.S., in illustration of his paper. 

Specimens from the Michigan Ore Deposits, exhibited by H. Bauer- 
man, Esq., F.G.S. 

A series of Restorations of Extinct Animals, drawn by Mr. J. Smit, 
exhibited by the Rev. H. N. Hutchinson, B.A., F.G.S. 

Plant -remains from the Old Red Sandstone of the Auchendoir 
(Rhynie) Quarries, near Gartly (Aberdeenshire), exhibited by 
Major R. T. W. Lambart Brckenden, F.G.S. 



^ This paper has been withdrawn by permission of the Council. 
VOL. XLIX. a 
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November 23rd, 1892. 

W. H. Httdlbston, Esq., M.A., F.R.8., President, in the Chair. 

John Walker Stather, Esq., 16 Louis Street, Hull, wa^ elected a 
Fellow of the Society. 

The list of Donations to the Library was read. 

The following communications were read : — 

1. "Outline of the Geological Features of Arabia fetrawi and 
Palestine." By Prof. Edward HuU, LL.D., F.E.S., F.G,S. 

[Abstract.] 

The region may be considered as physically divisible into five 
sections, viz. : — (i) The mountainous part of the Sinaitic peninsula ; 
(ii) the table-land of Badiet-el-Tih and Central Palestine ; (iii) the 
Jordan-Arabah valley ; (iv) the table-land of Edom, Moab, and the 
volcanic district of Jaullin and Hauran ; and (v) the maritime plain 
bordering the Mediterranean. 

The most ancient rocks (of Archaean age) are found in the southern 
portion of the region ; they consist of gneissose and schistose masses 
penetrated by numerous intrusive igneous rocks. They are suc- 
ceeded by the Lower Carboniferous beds of the Sinaitic peninsula 
and Moabite table-land, consisting of a bluish limestone, with fossils 
which have their counterparts chiefly in the Carboniferous Lime- 
stone of Belgium, and of a purple and reddish sandstone (called by 
the Author ' the Desert Sandstone,' to distinguish it from the 
Nubian Sandstone of Cretaceous age), lying below the limestone. 
The Nubian Sandstone, separated from the Carboniferous by an 
enormous hiatus in the succession of the formations, is probably of 
Neocomian or Cenomanian age, and is succeeded by white and grey 
marls, and limestones-with-flint, with fossils of Turonian and 
Senonian ages. 

The Middle Eocene (Nummulitic Limestone) beds appear to follow 
on those of Cretaceous age without a discordance ; but there is a 
real hiatus notwithstanding the apparent conformity, as shown by 
the complete change of fauna. In Philistia a calcareous sandstone, 
in which no fossils have been observed, is referred to the Upper 
Eocene; for the Miocene period was a continental one, when 
faulting and flexuring was taking place, and the main physical 
features were developed — e, g,, the formation of the Jordan-Arabah 
depression is referable to this period. 

In Pliocene times a general depression of land took place to about 
200-300 feet below the present sea-level, and littoral deposits were 
formed on the coasts and in the valleys. To this period belong the 
higher terraces of the Jordan-Arabah valley. The Pliocene deposits 
consist of shelly gravels. Later terraces were formed at the epoch 
of the glaciation of the Lebanon Mountains, when the rainfall was 
excessive in Palestine and Arabia. 
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The volcanoes of the Jaul&n, Haor&n^ and Arabian Desert are 
considered to have been in active operation during the Miocene, 
Pliocene, and Pluvial periods ; but the date of their final extinction 
has not been satisfactorily determined. 

DisoirssioN. 

The Fbesidiint remarked on the interest of the geology of an area 
which was that of the Bible. Many authors had recorded their 
observations on this district, one of the latest being the Author 
of this paper. Some years ago Mr. Holland had read a paper before 
the Society, and he (the speaker) believed that that writer was 
actually the first to prove the existence of Carboniferous fossils in 
the Sinaitic peninsula. He remarked that Lepidodendron mosaicumj 
described by Salter, was somewhere preserved in the Society's 
museum, so that the Society had long ago had evidence of Carboni- 
ferous rocks. Mr. Bauerman's paper, which was a reconnaissance 
in a comparatively unknown district, created great interest; and 
when that paper was read, doubt was expressed as to whether the 
fossils then exhibited were Carboniferous or Triassic. After the 
researches of Prof. Hull, there was no doubt that Carboniferous rocks 
do occur in the region. As regards the granitic rocks (extending far 
up the Nile VaUey, in the Sinaitic peninsula, and elsewhere), they 
were all of much the same character, and, according to Sir William 
Dawson, occurred at two horizons — the lower rocks being granitoid 
and gneissic, the upper more or less volcanic, but still pre-Carboni- 
ferous. He asked the Author whether the * Poudingues de Jebel 
Haroun ' of Lartet were or were not ancient volcanic rocks. 

The Nubian Sandstone of older writers included many things, but 
the age of the various sandstones was now satisfactorily determined 
by the Author. Some were Carboniferous, others (in the speaker's 
opinion) Cenomanian. The calcareous formations of Judaea were 
well known from the writings of Lartet, Praas, and others ; but the 
exact line of demarcation between the Nummulitic Limestone and 
the true Cretaceous had never been determined. It was a curious 
fact, as stated by Zittel, that not one fossil was common to the two 
deposits, which were nevertheless quite conformable. 

Miocene beds appeared to be absent, for, as noted by Lartet and 
confirmed by the Author, this was a period of movement, when the 
great valley and the great fault were initiated. He (the speaker) 
felt that there were many difficulties connected with the depression 
which had not yet been cleared up. Lartet, Hitchcock, and others 
had traced, .the general direction of the fault ; but the Author had 
determined its exact site at more than one point. 

The most interesting point in this conneidon was the question of 
the age of the 700-foot saddle separating the Akabah watershed 
from the Jordan- Arabah depression. This saddle, in fact, separates 
the Jordan-Arabah depression from the Red Sea basin. Was it 
probable that this saddle was contemporaneous with the longi- 
tudi^ fracture ? Much depended on the determination of this 
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question. Canon Tristram had shown that the fishes of the Jordan 
waters presented some curious analogies with the fish fauna of 
those of Africa, and Giinther, after studying his specimens, had 
confirmed this view. He (the speaker) believed that this connexion 
was not over the saddle of the Arabah, but might have been the 
285-foot pass of the gorge of Jezreel. If the Pliocene depression, 
which the Author thought was at least 200 feet, was a little greater, 
it would at least cause an outflow in this direction. 

As to the date of the basaltic eruptions, he thought the Author's 
explanation was not unreasonable. He remarked that the Jordan- 
Arabah valley must have been of considerable antiquity, and had 
many lateral valleys of erosion more or less pointing towards the 
central hollow of the Dead Sea, whether from the Jordan or the 
Arabah end. Whither had the material thus eroded gone? It 
could not have passed over the saddle into the Ked Sea, for the 
drainage had evidently been towards the Dead Sea for ages. 
He allowed that much was soluble limestone; but that must be 
precipitated somewhere, and the only conclusion he could come to 
was the somewhat heretical belief that the bottom of the Dead Sea 
had been an unsound one. 

Dr. Irvujg referred to the characterless facies of the Nubian 
Sandstone in the Wady Haifa region as recently observed by Capt. 
H. G. Lyons, E.G.S. ; also to the remarkable density of the waters 
of the Dead Sea, as showing evaporation to be the true cause of the 
low level of its waters, while the non-felspathic character of the 
volcanic rocks of the Jordan basin, and the consequent deficiency of 
alkaline carbonates in the surface-waters, seemed fully to account 
for the abnormally large amount of chlorides of lime and magnesia 
which the Dead Sea waters hold in solution, salts which by reactions 
with alkaline carbonates would otherwise be precipitated as dolo- 
mite. He agreed with the President that the former connexion of 
the Jordan basin with the sea was probably by the valley and plain 
of Jezreel. He thought the unmetamorphosed condition of the 
pre-Carboniferous volcanic rocks described by the Author of great 
interest, as bearing upon theories as to metamorphism. He also 
thought that students of Biblical literature owed a debt of gratitude 
to the Author for his researches. 

Mr. J. Beidges Lee said that in the Forth-western Himalayas he 
had traced extensive deposits of volcanic trap, of undoubtedly pre- 
Carboniferous age, the whole way from the neighbourhood of the 
Baralacha Pass, at the north-western corner of Spiti, through Zanskar, 
Suru, Dras, and a large part of Cashmere. Every appearance would 
seem to indicate that tiese volcanic rocks extended originally in 
continuous sheets over immense tracts of country. Ons the south 
side of the great central chain of the Himalayas they are found now 
in more or less scattered and detached masses ; but on the north, 
throughout the whole length of Zanskar and Suru (where there has 
been less denudation than to the south), there is an almost conti- 
nuous outcrop visible. It might be interesting to ascertain whether 
the pre-Carboniferous rocks of Palestine are contemporaneous with 
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and generally similar to the Himalayan rocks. It is a remarkable 
fact that some of the most notable of the Buddhist monasteries of 
Zanskar and Snru are bnilt on the line of outcrop of these rocks. 
Pooktal, Thonde, and Bingdom monasteries are examples; and while 
the trap forms one of the best geological landmarks throughout a 
large part of the Forth-western Himalayas, it would also seem to 
have some especial interest for large numbers of Buddhist priests, 
who have elected to build their monasteries and to live upon it. 

Messrs. Toplbt, Hutde, and Whitakee also spoke. 

The Atjthob accounted for the change of species between the Cre- 
taceous and Eocene Limestones, as determined by Zittel, by supposing 
that at the close of the Cretaceous period the sea-bed had been 
elevated into a land-surface — but without flexuring — owing to which 
the life-forms of the Cretaceous ocean were destroyed, and upon re- 
submergence new forms entered from the outer ocean ; in this way 
there would be no appreciable discordance of stratification, but com- 
plete change of species. As regards the origin of the saddle in the 
Arabah Valley, he believed it was formed during the formation of 
the valley itself, not subsequently ; the valley contracted very much 
at the saddle. 

In reply to Mr. Topley's question, the Author stated he had been 
informed that there was a very distinct terrace of gravel near the Lake 
of Huleh, corresponding in level with that in the Arabah VaUey ; 
about 1200 feet above the Dead Sea surface the intermediate 
representatives of this terrace may be found, but doubtless had been 
to a large extent swept away by floods and rains. 

In attempting to account for the difference between the faunas of 
the Red Sea and Mediterranean, it would be clear that once the 
Isthmus of Suez had been converted into land, and the seas dis- 
severed, differentiation would begin and proceed tiU all the forms 
unsuited to each had disappeared ; difference in the temperature of 
the waters of the two seas would be the chief cause of differentiation. 

2. "The Base of the Keuper Formation in Devon." By the 
Rev. A. Irving, B.A., D.Sc, F.G.S. 

3. "The Marls and Clays of the Maltese Islands.'' By John 
H. Cooke, Esq., B.Sc, F.G.S. 

Specimens of breccia were exhibited by the Rev. A. Irving, B.A., 
D.Sc, F.G.S., in illustration of his paper. 



December 7th, 1892. 

W. H. HxTDLESTON, Esq., M.A., F.R.S., President, in the Chair. 

Robert Aird, Esq., M.A., KiUean Place, Campbeltown, N.B. ; 
Charles Anthony Bonn, Esq., B.A., Inner Temple, E.C., and Pudle- 
ston Courts Leominster; Arthur Launcelot CoUins, Esq., Kabul, 
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Afghanistan ; John Dixon, Esq., Government Inspector of Collieries, 
Merewether, near Newcastle, New South Wales; John Fraser, 
M.D., M,A., Chapel Ash, Wolverhampton ; Horace Broughton Nash, 
Esq., 23 Victoria Road, Bamsley ; William Charles Northcott, M.A., 
LL.D., Rochester House, Ealing, W. ; Frederick Richard Cowper 
Reed, Esq., B.A., Trinity College, Cambridge; Edmund Spargo, 
Esq., Artido House, Kensington, W., and 3 Cable Street, liver- 
pool ; E. Kemper-Voss, Esq., Kimberley, South Africa ; and Richard 
Henry Walcott, Esq., London Street, Dunedin, Otago, New Zealand, 
were elected Fellows of the Society. 

The list of Donations to the Library was read. 

The Pkesidbnt announced that the American Philosophical Society 
will celebrate the one hundred and fiftieth anniversary of its founda- 
tion at Philadelphia, from May 22nd to May 26th, 1893. Fellows 
of the Geological Society who propose to be in Philadelphia during 
that week, and who may wish to participate in the celebration as 
representatives of the Society, are requested to communicate with 
the Assistant Secretary, Burlington House, W. 

The following communications were read : — 

1. " Note on the Nufenenstock (Lepontine Alps)." By Prof. T. 
G. Bonney, D.Sc, LL.D., F.R.S., V.P.G.S. 

2. " On some Schistose ' Greenstones * and allied Homblendic 
Schists from the Pennine Alps, as illustrative of the Effects of 
Pressure-Metamorphism." By Prof. T. G. Bonney, D.Sc, LL.D., 
F.R.S., V.P.G.S. 

3. " On a Secondary Development of Biotite and of Hornblende 
in Crystalline Schists from the Binnenthal." By Prof. T. G. Bonney, 
D.Sc, LL.D., F.R.S., V.P.G.S. 

4. "Geological Notes on the Bridgewater District in Eastern 
Ontario.'' By J. H. Collins, Esq., F.G.S. 

[Abstract.] 

The plateau of the Bridgewater district consists chiefly of gneiss 
and mica-schist, with subordinate beds of white marble, quartz- 
conglomerate and quartzite, and some veins of ' giant-granite.' The 
general dip of the gneissose series is eastward. 

The Author notes the effect of frost in splitting off flakes of the 
gneissose rocks and conglomerates, especiaUy on the bare glaciated 
surfaces, and suggests that many of the smaller and shallower 
lakelets may have originated by this process. 

The conglomerates are described as gneisses and mica-schists, with 
subordinate pebble-beds. 

The occurrence of gold in quartz-veins near Flinders and at Madoo 
is noted ; and amongst other economic products are the micas of the 
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granites, asbestiform aotinolite, and marble. The Author discusses 
the mode of origin of the granite, marble, and actinolite-rock. 

Discussioir. 

The PsEsiDEirr remarked tiiat the Author seldom failed to make 
good use of his time when travelling. The conditions displayed in 
his principal section might possibly be explained on the shearing 
theory, two different sets of beds being sandwiched into one another. 
But this could scarcely account for the peculiar relations of the 
quartz-conglomerates to the Author's gneisses and mica-schists. 
We might believe almost anything of these very ancient (Archsdan) 
rocks. 

Dr. Hicks asked what was the evidence to show that the gneiss 
was of the same age as the conglomerates and shales ? Were there 
not evidences of faults such as would cause two distinct series to be 
brought together in apparent sequence ? 

Dr. HiKDE did not think the Author was right in attributing 
the origin of the lakelets and basin-like rock-depressions in the 
districts referred to^ to the action of frost in exfoliating the rock- 
surfaces ; for in this case they would not show the glacial striaB and 
polishing now present, not only in the raised bosses but in the 
hollows as well. The debris resulting from exfoliation, if such had 
taken place to any extent, would also have prevented the frost from 
penetrating deep enough to form the hollows. 

Mr. MoNCKTON also spoke. 

The AiJTHOE, in reply to the President and to Dr. Hicks, said 
that he thought the shaLe-actinolite series might be of different age 
from that of the gneiss-conglomerate series ; the strike was perhaps 
not precisely the same, and the junction was concealed by a stream. 
But the stratigraphic relations of the conglomerate-beds were per- 
fectly clear, and he had no doubt whatever as to their forming part 
of the gneissic series. He applied the term < gneiss,' as it was 
generally used in Canada, to a more or less foliated crystalline rock 
consisting of quartz, felspar, and mica in varying proportions. He did 
not really thmk the marbles were segregations, but the suggestion 
had been made and he thought it worthy of some consideration. 
In reply to Dr. Hinde, he said that only the smaller lakelets could 
be formed by frost-flaking, and perhaps he ought to have spoken of 
these as rock-pools rather than lakelets. The flakes did not accu- 
mulate, because they were soon split up into minute fragments by 
succeeding frosts and removed by the winds. 

The following specimens were exhibited : — 

Bock-specimens and microscopic sections, exhibited by Prof. T. G. 
Bonney, D.Sc, LL.D,, F.R.S., V.P.G.S., in illustration of his papers. 

Bock-specimens and photographs, exhibited by J. H. Collins, Esq., 
F.G.8., in illustration of his paper. 
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December 2l8t, 1892. 

Prof. J. W. JuDD, r.R.8., Vice-President, in the Chair. 

Basil Wilfred Bowdler, Esq., 2nd Lieutenant R.E., Chatham; 
Edward Power, Esq., 12 Bolton Gardens, South Kensington, S.W. ; 
and WiUiam Frederick Smeeth, Esq., B.A., AssocK.S.M., De- 
monstrator in Geology in the University of Sydney, N.S.W., 8 Mall 
Eoad, Hammersmith, W., were elected Fellows of the Society. 

The List of Donations to the Library was read. 

Two documents, which had belonged to the late Sir Bichard Owen, 
were presented by C. Davies Sherbom, Esq., F.G.S. 

The Chaisman gave expression to the Society's deep sense of the 
loss which it had just sustained by the death of so distinguished a 
Fellow as Sir Richard Owen, who had been associated with the 
Society for no less than fifty-five years. He further announced 
that tiie Council, in causing a resolution of condolence to be for- 
warded to the bereaved family, had deputed Dr. Hicks and himself 
to represent the Society at Sir Richard's funeral. 

In explanation of certain specimens of fossils exhibited by J. V. 
Parkes, Esq., F.G.S., and found in limestones about 11 miles north 
of Beltana Township, South Australia, Dr. G. J. Hinde said that 
the limestone-slabs forwarded by Mr. Parkes were filled with the 
peculiar fossils belonging to the family Archaeocyathinae, which had 
been considered as probably allied to Perforate Corals. These fossils 
were widely distributed in rooks of Cambrian age in various parts 
of the world, having been found in N'evada, Labrador, Spain, and 
Sardinia, and they had lately been recognized in the same district 
in South Australia as that whence Mr. Parkes's specimens had been 
obtained, and an excellent description and figures of them were 
given by Mr. R. Etheridge, jun., in the ' Transactions of the Royal 
Society of South Australia,' 1890, pp. 10-22, pis. ii., iii. 

The following communications were read : — 

1. " On a Sauropodous liinosaurian Vertebra from the Wealden 
of Hastings." By R. Lydekker, Esq., B.A., F.G.S. 

2. " On some additional Remains of Cestraciont and other Fishes 
in the Green Gritty Marls, immediately overlying the Red Marls of 
the Upper Keuper in Warwickshire." By the Rev. P. B. Brodie, 
M.A., F.G.S. 

3. ^^Cdlamostachys Binneyana , Schimp." By Thomas Hick, Esq., 
B.A., B.Sc. Communicated by J. W. Davis, Esq., F.G.S., F.L.S.' 

I This paper has been withdrawn l>y permissioD of the Oounoil. 



f 



Digitized by LjOOQ IC 



JUN 8 1893 

Yol, 49,] PROCBBDINQS OP THE GEOLO0ICA.L SOCIETT. 9 

4. "N'otes on some Pennsylvanian Calamites." By W. S. 
Gresley, Esq., F.G.S. 

[Abstract.] 

The Author believes that a group of specimens from the Pottsville 
conglomerate series demonstrates that the so-called Calamite-casts 
in sandstone are not always to be regarded as casts of pith-cavity 
only, but are often casts of the vascular cylinder as well ; also that 
these specimens show that some Calamites, at all events, possessed 
furrowed exteriors or barks. A specimen from the Pittston bed of 
anthracite in the Wyoming basin also seems to suggest that the true 
bark had not always a smooth exterior. 

A specimen from the same geological horizon as the last specimen, 
and from a neighbouring locality, indicates a Calamite of gigantic 
proportions. Another specimen, from the Pittsburgh bed, is re- 
markable as showing two branch-scars not on, but below the nodes 
of the Calamite. 

5. " Scandinavian Boulders at Cromer." By Herr Victor Madsen, 
of the Danish Geological Survey. Communicated by J. W. Hulke, 
Esq., F.K.S., For.Sec.G.8. 

The following specimens, in addition to those above mentioned 
sent by Mr. Parkes, were exhibited : — 

Specimen and cast of Dinosaurian Vertebrae, exhibited by K. 
Lydekker, Esq., B.A., F.G.S. , in illustration of his paper. 

Specimens of a ' Bone-bed ' with Fish-remains, from the Green 
Marls below the Avicula con^or^a-shales at Gold Cliff, Monmouth- 
shire. Collected by H. B. Woodward, Esq., F.G.S., and A. Strahan, 
Esq., M.A., F.G.S. Exhibited by permission of the Director-General 
of the Geological Survey. 

' Khomben-Porphvr/ Christiania District, found at Cromer by 
J. J. H. Teall, Esq.,'M.A., F.K.S., F.G.S., and Clement Keid, Esq., 
F.L.S., F.G.S. Exhibited by permission of the Director-General 
of the Geological Survey. 



January 11th, 1893. 

W. H. HiTDLESTON, Esq., M.A., F.K.S., President, in the Chair. 

George William Card, Esq., Assoc.K.C.S., A8soc.R.S.M., Curator 
and Geologist to the Geological Survey of New South Wales, Sydney, 
New South Wales ; and William Morris, Esq., M.Inst.C.E., Kent 
Waterworks, Deptford, S.E., were elected Fellows of the Society. 

VOL, XLIX. h 
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The following Fellows, nominated by the Council, were elected 
Auditors of the Society's accounts for the preceding year : — ^T. V. 
Holmes, Esq. ; H. W. Monckton, Esq., F.L.8. 

The List of Donation# to the Library was read. 

The following communications were read : — 

1. " Variolite of the Lleyn, and associated Volcanic Rocks." By 
Catherine A. Eaisin, B.Sc. Communicated by Prof, T. G. Bonney, 
D.Sc., LL.D., P.R.S., V.P.G.S. 

2. " On the Petrography of the Island of Capraja.'' By Hamilton 
Emmons, Esq. Communicated by Sir Archibald Geikie, D.Sc, 
LL.D., For.Sec.R.S., F.G.S. 

The following specimens were exhibited : — 

Rock-specimens and microscopic sections, exhibited by Miss 
Catherine A. Raisin in illustration of her paper. 

Photographs of the Island of Capraja, exhibited by Hamilton 
Emmons, Esq., in illustration of his paper. 



At a Special General Meeting, held at 7.65 p.m., before the 
Ordinary Meeting, the appointment of Henry Franklin and his wife 
to the respective posts of House-Porter and Upper-Housemaid to the 
Society was confirmed by the Fellows. 



January 25th, 1893. 

W. H. HuDLESTON, Esq., M.A., F.R.S., President, in the Chair. 

George Bastable Laffan, Esq., B.Sc, Assoc.M.Inst.C.E., 4 Walpole 
Road, Twickenham, was elected a Fellow of the Society. 

The List of Donations to the Library was read. 

The following communications were read : — 

1, "On Inclusions of Tertiary Granite in the Gabbfd of the 
CuiUin Hills, Skye ; and on the Products resulting from the Partial 
Fusion of the Acid by the Basic Rock." By Prof. J. W. Judd, 
F.R.S., V.P.G.S. 
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2. " Anthracite and Bituminous Goal-beds. An Attempt to throw 
some light upon the manner in which Anthracite was formed ; or 
Contributions towards the Controversy re|?arding the Formation of 
Anthracite." By W. S. Greeley, Esq., F.G.S. 

[Abstract] 

The Author does not seek to advance any new theory in this 
communication, nor to proclaim new facts of any importance, but to 
put old facts in something of a new light, in order to aid the inves- 
tigations of others. His main object is io establish two facts, viz. : — 
that the associated strata of anthracite-beds are more arenaceous 
than those containing so-called bituminous coal-beds, and that the 
prevailing colours of the sandstones, grits, etc., of anthracite regions 
are greyer and darker than those of regions of bituminous coal. To 
these facts may perhaps be added a tMrd, that the more anthracitic 
the coal-beds, and the more siliceous the enclosing strata, the harder 
and tougher these associated strata are. 

While recognizing that the rocks of many anthracite regions have 
undergone great disturbance, he cites other areas where coal-basins 
have been much folded, without any corresponding production of 
anthracite in considerable quantity. 

The modes of occurrence of anthracite are illustrated by many 
instances observed by the Author in the Old and New Worlds. 

Discussion. 

The PBEstDENT observed that the apparently greater abundance 
of anthracite in arenaceous rocks may be due to chemical causes. 
Perhaps the gases escaped from the coal through these porous 
strata, whereas they were * bottled up ' in argillaceous strata and 
so preserved the bituminous character of the coals. 

Prof. Hull remarked that the question whether the anthracitic 
condition of coal-seams depended on the predominance of sandstones 
amongst the associated strata, as he understood the Author to 
suggest, would require careful observation of the sections of par- 
ticular coalfields, but was one which deserved attention. If we 
were to take, for example, the South Wales Coal-basin, it would be 
interesting to ascertain whether sandstones predominated in the 
western parts of that basin where anthracite was found, and shales 
in the eastern parts where the coal was bituminous. This might be 
done by a comparison of vertical sections of the strata, and if found 
to be the case, the argument would have some weight that, owing 
to the greater porosity of the sandstones over the shales, the escape 
of the gaseous products had been easier where these were in excess 
than where the less porous shales predominated. But this would 
not wholly account for the production of anthracite, which probably 
depended for its origin on a variety of conditions. 

The following specimens were exhibited : — 

Rock-specimens exhibited by Prof. J. W. Judd, P.R.S., V.P.G.S., 
in illustration of his paper. 

62 
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Rock-specimens and microscope-slides exhibited by W. S. Greeley, 
Esq., E.G.S., in illustration of bis paper. 

Eock-specimens sent by Herr Victor Madsen to illustrate his 
paper on " Scandinavian Boulders at Cromer," read on Dec. 21st, 
1892. 



Eebruary 8th, 1893. 

W, H. HuDLBSTON, Esq., M.A,, F.R.S., President, in the Chair. 

Harry George Mantle, Esq., Melrose House, near Lichfield, was 
elected a Fellow of the Society. 

The list of Donations to the Dbrary was read. 

The following communications were read : — 

1. "Notes on some Coast-Sections at the Lizard.'' By Howard 
Pox, Esq., P.G.S., and J. J. H. Teall, Esq., M.A., P.R.S., P.G.S. 

2. *' On a Eadiolarian Chert from MuUion Island.'' By Howard 
Pox, Esq., P.G.S., and J. J. H. Teall, Esq., M.A., P.R.S., P.G.S. 

3. " Note on a Radiolarian Rock from Panny Bay, Port Darwin, 
Australia." By G. J. Hinde, Ph.D., V.P.G.S. 

4. ** Notes on the Geology of the District west of Caermarthen." 
Compiled from the Notes of the late T. Roberts, Esq., M.A., P.G.S. 
(Communicated by Prof. T. M^Kenny Hughes, M.A., P.R.S., P.G.S.) 

The following specimens were exhibited : — 

Rock-specimens and microscopic sections exhibited by Howard 
Pox, Esq., P.G.S., and J. J. H. Teall, Esq., M.A., P.R.S., P.G.S., 
in illustration of their papers. 

Microscopic preparations of Radiolarian Chert from Mullion 
Island, exhibited by Dr. G. J. Hinde, V.P.G.S., in illustration of his 
Appendix to Messrs. Pox and Teall's paper on that chert. 

Microscopic preparations of a Radiolarian Rock from Panny Bay, 
Port Darwin, exhibited by Dr. G. J. Hinde, V.P.G.S., in illustra- 
tion of his paper. 

Specimens of the Radiolarian Rock from Panny Bay described by 
Dr. G. J. Hinde, V.P.G.S., exhibited by Sir Archibald Geikie, 
LL.D., Por. 8ec.R.S., P.G.S. 

Specimens of Graptolites exhibited by J. E. Marr, Esq., M.A., 
P.R.S., Sec.G.S., in illustration of the paper compiled from the 
Notes of th9 late T. Roberts, Esq., M.A., P.G.S. 
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ANNUAL GENERAL MEETING, 

February I7th, 1893. 
W. H. HxTDLESTON, Esq., M.A., F.K.S., President, in the Chair. 

Eepoet op the Council for 1892. 

While the Council are once more in a position to congratulate the 
Fellows on the very satisfactory condition of the Societ/s finances, 
they feel it is their duty to point out that, for the first time since 
1888, the number of Fellows, instead of increasing, has slightly 
diminished. 

The number of Fellows elected during the past year was 40, of 
whom 33 paid their fees before the end of the year, making, 
with 18 previously elected Fellows who paid their fees in 1892, 
a total accession in the course of the twelvemonth of 51 Fellows. 

During the same period, however, there was a total loss of 
70 Fellows — 38 by death, 15 by resignation, 14 removed from the 
list for non-payment of their Annual Contributions, and 3 (2 of 
whom were non-Contributors and 1 was a Compounder) removed 
from the list after having remained thereon for many years without 
any known address. 

The actual decrease in the number of Fellows is, therefore, 19. 

Of the 38 Fellows deceased, 6 were Compounders, 24 were Con- 
tributing Fellows, and 8 were non-Contributing Fellows. 

On the other hand, in 1892, 6 Fellows compounded for their 
Annual Contributions. 

From the above figures it will be seen that, in the number of 
Contributing Fellows, the actual decrease is 8, making a total of 
896 Contributing Fellows, as compared with 904 at the end of the 
previous year. 

The total number of Fellows, Foreign Members, and Foreign 
Correspondents, which, on December 31st, 1891, had been 1418, 
stood at 1400 on the last day of 1892. 
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At the end of 1891, there was 1 vacancy in the list of Foreign 
Members, and also 1 vacancy in the list of Foreign Correspondents. 
During the year which has just elapsed, 1 Foreign Member and 
1 Foreign Correspondent died. 

These vacancies were partly filled during 1892 by the election of 
1 Foreign Member and 3 Foreign Correspondents, but there was 
still 1 vacancy in the list of Foreign Members at the end of the 
year. 

With regard to the Society's Income and Expenditure in 1892, 
they may be briefly summarized as follows : — 

The total Keceipts on account of Income amounted to 
£2927 14«. 9d., being £234 12s. 5d. more than the estimated 
Income for 1892. On the other hand, the Expenditure during that 
year (leaving out of account the sum of £628 3«. expended in the 
purchase of £400 London and South Western Railway 4% Pre- 
ference Stock) amounted to £2358 lis. Sd,, being £263 15s, 9d. less 
than the estimated Expenditure for 1892. The actual excess of 
Receipts over current Expenditure amounted to £669 Ss, 6d, 

In recording this extremely satisfactory result, it should be 
mentioned that some portion, at least, of the excess of Receipts is 
accounted for by the successful claim and recovery from the Inland 
Revenue of a sum of £96 9s. Sd,, representing four years' taxes 
under Schedules A and C (viz. £54 and £42 9s. Sd. respectively). 
It is, moreover, anticipated that in future years a saving of about 
£13 and £11 per annum respectively will be effected under those 
headings. Of the sum reimbursed to the Society, £16 10s. Id, 
belongs to the various Trust Accounts, and these have been duly 
credited with the corresponding amounts. 

The Council have pleasure in announcing the completion of 
Volume XLVIII. and the commencement of Yolume XLTX. of 
the Society's Journal, 

The following awards of Medals and Memorial Funds have been 
made by the Council : — 

The Wollaston Medal is awarded to Prof. Nevil Story Maskelyne, 
M.A., F.R.S., in recognition of his eminent services in those 
branches of geological science in which Wollaston himself was 
especially proficient ; and further, in token of appreciation of his 
valuable additions to our knowledge of the mineral constitution of 
meteorites. 

The Murchison Medal, with a sum of Twenty Guineas from the 
Proceeds of the Fund, is awarded to the Rev. Osmond Fisher, M.A., 
F.G.S., in recognition of his valuable and long-continued researches 
in the stratigraphical geology of the Eastern Counties and the 
South-east of England, and more especially his admirable contri- 
butions to the physical history of the earth's crust. 

The Lyell Medal, with a sum of Twenty-five Pounds from the 
Proceeds of the Fund, is awarded to Mr. E. Tulley Newton, F.G.S., 
as a token of appreciation of his important and fruitful researches 
in various branches of palaeontology. 

The Bigsby Medal is awarded to Prof. W.J. SoUas, D.Sc, F.R.S., 



Digitized by LjOOQ IC 



YoL 49.] AJSmVAL BBPOBT. 1 5 

in testimony of appreciation of his valuable and varied contri- 
butions to many departments of geological science. 

The Balance of the Proceeds of the Wollaston Donation Fund is 
awarded to Mr. J. G. Goodchild, F.G.S., in recognition of his 
geological researches in the North-west of England, and of his un- 
tiring efforts in the promotion of the science generally. 

The Balance of the Proceeds of the Murdhison Geological Fund 
is awarded to Mr. G. J. Williams, F.G.S., as a token of appre- 
ciation of his laborious researches among the rocks of North Wales, 
and to aid him in his future investigations. 

One moiety of the Balance of the Proceeds of the Lyell Geological 
Fund is awarded to Miss C. A, lUdsio, B.Sc, in recognition of her 
researches in petrology and other branches of geological science. 

The other moiety of the Balance of the Proceeds of the Lyell 
Geological Fund is awarded to Mr. Alfred N. Leeds, in appreciation 
of his long-continued and successful endeavours to collect and re- 
constitute the Fossil Vertebrata of the Oxford Clay of the neigh- 
bourhood of Peterborough. 



Eepobt op the Libbabt and Museum Committee roB 1892. 



Library, 

During the year which has elapsed since the presentation of your 
Committee's previous report, the Library has acquired, partly 
through the kindness of various donors and partly by purchase, a 
large number of valnable works and serials. 

Turning first of all to the Donations, we find that the Library 
has received about 84 Volumes of separately published works and 
Survey Keports, and 235 Pamphlets, besides about 117 Volumes and 
50 detached Parts of the publications of various Societies. More- 
over, 16 Volumes of Newspapers have been received. The total 
addition, by gift, to the Society's Library is therefore about 217 
Volumes and 235 Pamphlets. 

By donation also the Library has received 18 sheets of Maps. 

The Books and Maps which have just been enumerated were the 
gift of 96 Personal Donors, of the Editors or Publishers of 21 
Periodicals, of 88 Societies, and of 25 Surveys and other Public 
Bodies — in all, 230 Donors. 

By Purchase, on the recommendation of the Standing Library 
and Museum Committee, the following additions have been made to 
the Library : — 41 Volumes of separately published works, and 95 
Volumes and 33 Parts of works published serially. 

The cost of Books and Periodicals purchased during the year 
1892 was £116 Is. 11^., and the cost of Binding amounted to 
£81 14«. lld.y making a total expenditure on the Library of 
£197 168. lOd. 
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The work of making good the deficiencies existing in many sets 
of scientific serials in the Society's Library has further progressed 
during the past twelvemonth, 22 sets previously imperfect having 
now been completed. Worthy, perhaps, of particular mention 
among these are the ' Comptes Bendus de I'Academie des Sciences ' 
and the 'Bulletins et Memoires de la Societe Geologique de 
France/ 

As the result of an application made by the Assistant Secretary 
to the Netherlands Minister for the Colonies, 25 volumes of the 
* Jaarboek van het Mijnwezen in Nederlandsdi Oost-Indie,' which 
in the course of the past sevent^een years had been sent by the 
Dutch Government to the Foreign Office (for transmission, it is 
believed, to this Society), but had been retained in error and dis- 
tributed among various Government departments, were collected by 
the Foreign Office and handed over to this Society's Library. 

The Society's collection of historically interesting mementoes of 
the earlier generation of illustrious geologists has been enriched 
during the past year by the gift of a bust of Sir Charles Lyell, and 
a reproduction of a portrait in crayons of Leonard Horner, from 
Mrs. Catherine Lyell; a copy of Macculloch's Geological Map of 
Scotland, from Professor Judd, F.E.S. ; and a framed portrait of 
Dr. Samuel P. Woodward, from H. B. Woodward, Esq. An early 
portrait in oils of Sir Charles Lyell, believed to have been painted 
about the year 1832, was purchased at a cost of XI. 

Such of the six-inch Ordnance Survey Maps as are in the Society's 
possession have now all been placed in suitable cases. 



Mtiseum. 

No additions have been made to the collections during the past 
year. The work of labelling in a distinctive manner and regis- 
tering the type-specimens, unfortunately interrupted during several 
months by the serious illness of Mr. C. Davies Sherborn, was 
actively resumed by him on his recovery. He has now gone through 
nearly 26 Cabinets or 523 Drawers of specimens. 

The total expenditure on the Museum in the year 1892 amounts 
to £20 58, 6d., and includes the following items : — 



Special work at the Museum 

Sundries 
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COMPABATIYE STATEMENT OF THE NuHBEB OF THE SoCIETr AT THE 
CLOSE OP THE TEARS 1891 AlTD 1892. 

Dec. 31, 1891. Dec. 31, 1892. 

Compounders 312 311 

Contributing Fellows 904 896 

Non-contributing Fellows . . 124 114 

1340 1321 

Foreign Members 39 39 

Foreign Correspondents .... 39 40 

1418 1400 

Comparative Statement explanatory of the Alterations in the Number 
of Fellows, Foreign Members, and Foreign Correspondents at the 
dose of the years 1891 and 1892. 

Number of Compounders, Contributing and Non- 1 \^c\ 
contributing Fellows, 31 st December, 1891 . . \ 

Add Fellows elected during former year and paid [ -, « 

in 1892 / ^^ 

Add Fellows elected and paid in 1892 33 

1391 

Deduct Compounders deceased 6 

Contributing Fellows deceased 24 

Non-contributing Fellows deceased .... 8 

Contributing Fellows resigned 15 

Compounder removed 1 

Contributing Fellows removed 14 

Non-contributing Fellows removed 2 

— 70 

1321 

Number of Foreign Members and Foreign 1 -g 
Correspondents, 31st December, 1891 . . J 

Deduct Foreign Member deceased 1 

Foreign Correspondent deceased 1 

Foreign Correspondent elected 1 -. 

Foreign Member J 

— 3 

75 

Add Foreign Member elected 1 

Foreign Correspondents elected 3 

— 79 

1400 
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Allen, E., Esq. 
Bornand, G., Esq. 
Freeland, H. W., Esq. 



Deceased Eellowb. 

Compounders (6). 

Gervis, Dr. W. S. 
Owen, Sir K. 
Spence, J. B., Esq. 



Besident and other Contributing Fellows (24). 



Abbott, Rev. A. R. 
Betley, R., Esq. 
Bevington, J. B., Esq. 
Brunlees, Sir J. 
Dairon, J., Esq. 
Davies, T., Esq. 
De Laune, C. De L. E., Esq. 
Dover, W. K., Esq. 
Fawkes, Major F. H. 
Floyd, T., Esq. 
Glen, D. -C, Esq. 
Guest, Rev. W. 



Harrison, J. T., Esq. 
Hart, T., Esq. 
Homer sham, C, Esq. 
Lindon, E. B., Esq. 
Marten, H. J., Esq. 
Murray, J., Esq. 
Norton, H., Esq. 
Peace, M. W., Esq. 
Roberts, T., Esq. 
Talman, J. J., Esq. 
Tate, A. N., Esq. 
Woolcock, H., Esq. 



Nonrcontrihiuing Fellows (8). 



Bright, Dr. J. 
Clay, J. T., Esq. 
Dillwyn, L. L., Esq. 
Hargreaves, E. H., Esq. 



Henry, Dr. W. C. 
Hunt, R., Esq. 
Reed, W., Esq. 
Wynne, T., Esq. 



Foreign Member (1). 
Newberry, Dr. J. S. 

Foreign Correspondent (1). 
Zigno, Baron A. de. 



Fellows Resigned (16). 



Blows, S., Esq. 
Brunton, J., Esq. 
Cowham, J. H., Esq. 
Dysart, Earl. 
Edridge-Green, Dr. F. W. 
Gardner, J. S., Esq. 
GUes, G. F. L., Esq. 
Lemon, W. G., Esq. 



Loveday, W. T., Esq. 
Noble, T. S., Esq. 
Pattison, S. R., Esq. 
Rose, Rev, A. 
Spalding, H. A., Esq. 
Thuey, A., Esq. 
Wood, W. H., Esq. 
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Fbllows Bemovbd (17). 



Boyd, R. N., Esq. 

Crawford, J. S., Esq. 
♦Earle, C, Esq. 

EastoD, E., Esq. 
♦Elwin, H., Esq. 

Ffolkes, M.W. B., Esq. , 

Glenny, H., Esq. 

Gordon, D. G. H., Esq. 

James, Bey. G. W. 

* Bemoved from list after having remained thereon for many years without 
any known address. 



Lane, C, Esq. 
Martin, J., Esq. 
♦Meyer, 0. P., Esq. 
Mirza Mehdy Khan. 
Seaver, J. C. B. P., Esq. 
Simons, A., Esq. 
Stirling, J., Esq. 
Stopes, H., Esq. 



The following Personage was elected from the List of Foreign Cor- 
respondents to JUl the vacancy in the List of Foreign Members 
during the year 1892. 

Professor Gustay Lindstrom, of Stockholm. 

The following Personages were elected Foreign Correspondents during 
the year 1892. 

Professor Johann Lehmann, of Kiel. 

Major John W. Powell, of Washington, D.C., U.S.A. 

Professor George H. Williams, of Baltimore, IJ.S.A. 



After the Reports had been read, it was resolved : — 

That they be received and entered on the Minutes of the Meeting, 
and that such parts of them as the Council shall think fit be printed 
and circulated among the Eellows. 

It was afterwards resolved : — 

That the thanks of the Society be given to Prof. T. G. Bonney 
and L. Fletcher, Esq., retiring from the office of Vice-Presidents. 

That the thanks of the Society be given to Dr. H. Hicks, retiring 
from the office of Secretary. 

That the thanks of the Society be given to J. W. Davis, Esq., 
L. Fletcher, Esq., Prof. C. Le Neve Foster, Prof. T. M^Kenny 
Hughes, and W. Topley, Esq., retiring fi'om the Council. 



After the Balloting-glasses had been duly closed, and the Lists 
examined by the Scrutineers, the following gentlemen were declared 
to have been duly elected as the Officers and Council for the ensuing 
year: — 
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OFFICERS. 

PBESIDENT. 
W. H. Hudleston, Esq., M.A., F.R.S., F.L.S. 

VICE-PRESIDENTS. 

Sir Archibald Geikie, D.Sc, LL.D., For. See. R.S. 
G. J. Hinde, Ph.D. 
Prof. J. W. Judd, F.R.S. 
Henry Woodward, LL.D., F.R.S. 

SECRETARIES. 

J. E. Marr, Esq., M.A., F.R.S. 
J. J. H. Teall, Esq., M.A., F.R.S. 

FOREIGN SECRETARY. 
J. W. Hulke, Esq., F.R.S. 

TREASURER. 
Prof. T. Wiltshire, M.A., F.L.S. 



COUNCIL 



Prof. J. F. Blake, M.A. 

Prof. T. G. Bonney, D.Sc, LL.D., 

F.R.S. 
R. Etheridge, Esq., F.R.S. 
Sir Archibald Geikie, D.Sc, LL.D., 

For. Sec R.S. 
Prof. A. H. Green, M.A., F.R.S. 
Alfred Harker, Esq., M.A. 
H. Hicks, M.D., F.R.S. 
G. J. Hinde, Ph.D. 
T. V. Holmes, Esq. 
W. H. Hudleston, Esq., M.A., F.R.S., 

F.L.S. 



J. W. Hulke, Esq., F.R.S. 
Prof. J. W. Judd, F.R.S. 
R. Lydekker, Esq., B.A. 
lieut.-General C. A. McMahon. 
J. E. Marr, Esq., M.A., r.R.S. 
H. W. Monckton, Esq., F.L.S. 
Clement Reid, Esq., F.L.S. 
F. Rutley, Esq. 

J. J. H. Teall, Esq., M.A., F.R.S. 
Prof. T. Wiltshire, M.A., F.L.S. 
Rev. H. H. Winwood, M.A. 
Henry Woodward, LL.D., F.R.S. 
H. B. Woodward, Esq. 
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LIST OF 

THE FOREIGN MEMBERS 

OF THE GEOLOGICAL SOCIETY OF LONDON, in 1892. 

Date of 
Election. 

1848. James Hall, Esq., Albany, State of New York, U.S,A. 

1851. Professor James D. Dana, New Haven, Connecticut, U.S.A. 

1853. Count Alexander von Keyserling, Raykull, Itmaia. 

1856. Professor Robert Bimsen, For. Mem. R.S., HeideWerff. 

1857. Professor H. B. Geinitz, Dresden. 

1867. Professor A. Daubr^e, For. Mem. R.S., Paris. 

1871. Dr. Franz Ritter von Hauer, Vienna. 

1874. Professor Albert Gaudry, Paris. 

1875. Professor Fridolin Sandberger, WUrzburg. 

1876. Professor E. Beyrich, Berlin. 

1877. Dr. Carl Wilhelm Giimbel, Munich. 
1877. Dr. Eduard Suess, Vienna. 

1879. Major-General N. von Kokscharow, St. Petersburg. (Deceased.) 

1879. M. Jules Marcou, Cambridge, U.S.A. 

1879. Dr. J, J. S. Steenstrup, For. Mem. 11.S., Copenhagen. 

1880. Professor Gustavo Dewalque, ZiSge. 

1880. Baron Adolf Erik NordensMold, Stockholm. 

1880. Professor Ferdinand Zirkel, Leipzig. 

1882. Professor Sven Lov^n, Stockholm. 

1882. Professor Ludwig Rutimeyer, Basel. 

1883. Professor J. S. Newberry, New York, U.S.A. (Deceased.) 

1883. Professor Otto Martin Torell, Stockholm. 

1884. Professor G. Capellini, Bologna. 

1884. Professor A. L. 0. Des Cloizeaux, For. Mem. R.S., Paris. 

1884. Professor J. Szabo, Pesih. 

1885. Professor Jules Gosselet, Lille. 

1886. Professor Gustav Tscbermak, Vienna. 

1887. Professor J. P. Lesley, Philadelphia, U.S.A. 

1887. Professor J. D. Whitney, Cambridge, U.S.A. 

1888. Professor Pierre J. van Beneden, Louvain. 
1888. Professor Eugene Renevier, Lausanne, 

1888. Baron Ferdinand von Ricbthofen, Berlin. 

1889. Professor Ferdinand Fouqu^, Paris. 

1889. Marquis Gaston de Saporta, Aix-en-Provence. 

1889. Professor Karl Alfred von Zittel, Munich. 

1890. Professor Heinrich Rosenbuscb, Heidelberg. 

1890. Herr Dionys Stur, Vienna. 

1891. Dr. Charles Barrois, LiUe. 

1891. M. Gustavo H. Cotteau, Atuverre. 

1892. Professor Gustav Lindstrom, Stockholm. 
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LIST OF 
THE FOREIGN CORRESPONDENTS 

OF THE GEOLOGICAL SOCIETY OF LONDON, in 1802. 

Pate of 
Election. 

1863. Dr. F. Senft, Eisenach, 

1866. Professor Victor Raulin, Mont/auoon cTArgonne. 

1866. Baron Achille de Zigno, Padua, (Deceased.) 

1874. Professor Igino Cocchi, Florence, 

1874. Dr. T. C. Winkler, Haarlem. 

1877. Professor George J. Brusli, New Haven, U,S,A, 

1879. M. £:douard Dupont, Brussels, 

1879. Dr. ^mile Sauvage, Boulogne-sur-Mer, 

1880. Professor Alphonse Renard, Ghent, 

1881. Professor E. D. Cope, Philadelphia, U,S,A. 

1882. Professor Louis Lartet, Toulouse, 

1882. Professor Alphonse Milne-Edwards^ Paris. 

1884. M. Alphonse Briart, Morlanwek, 

1884. Professor Hermann Credner, Leipzig, 

1884. Baron C. von Ettingshausen, Gratz, 
1884 Dr. E. Mojsisovics von Mojsvdr, Vienna, 

1885. Dr. A. G. Nathorst, Stockholm, 

1886. Professor J. Vilanova y Piera, Madrid. 

1887. Senhor J. F. N. Delgado, Lisbon, 
1887. Professor A. Heim, Zurich, 

1887. Professor A. de Lapparent, Paris. 

1888. Professor W. C. Brogger, Christiania. 
1888. M. Charles Brongniart, Paris, 

1888. Professor Edward Salisbury Dana, New Haven, U,8,A, 

1888. Professor Anton Fritsch, Prague, 

1888. M. Ernest Van den Broeck, Brussels, 

1889. Professor G. K. Gilbert, Washington, U,8.A. 
1889. M. A. Michel-L^vy, Paris, 

1889. Dr. Hans Reusch, Christiania, 

1889. M. R. D. M. Verbeek, Padang, Sumatra, 

1890. M. Gustave F. Dollfus, Poiis, 
1890. Herr Felix Karrer, Vienna, 

1890. Professor Adolph von Konen, OoUingen, 

1890. M. Friedrich Schmidt, St, Petersburg, 

1891. Senor Don Antonio del Castillo, Mexico. 
1891. Professor W. Dames, BerUn, 

1891. Professor Emanuel Kayser, Marburg, 

1891. Professor Karl August Lessen, Berlin, (Deceased.) 

1892. Professor Johann Lehmann, Kid, 

1892. Major John W, Powell, Washington, DC, U.S,A, 

1892. Professor George H. Williams, Baltimore, UJS^. 
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AWARDS OF THE WOLLASTON MEDAL 



IflTABLISHBD BT 

WILLIAM HYDE WOLLASTON, M.D., F.B.S., F.G.S., Ac. 

'< To promote researches concerning the mineral structure of the earth, 
and to enable the Council of the Geological Society- to reward those 
indiyiduals of any country by whom such researches may hereafter be 
made/' — '^such individual not being a Member of the Council/' 



1831. 
1886. 
1836. 

1837. 

1888. 
1839. 
1840. 
1841. 
1842. 

1843. 

1844. 
1846. 
1846. 
1847. 
1848. 
1849. 
1860. 
1861. 
1862. 

1863. 

1864. 
1866. 
1866. 
1867. 

1868. 

1869. 
1860. 
1861. 
1862. 



Mr. William Smith. 
Dr. G. A. ManteU. 
M. Louis Agassiz. 
|Capt.T.P. Cautley. 
I Dr. H. Falconer. 
Sir Richard Owen. 
Professor 0. G. Ehrenberg. 
Professor A. H. Dumont. 
M. Adolphe T. Brongniart. 
Baron L. yon Buch. 

M. £)lie de Beaumont. 

M. P. A. Dujfr^noy. 
Rev. W. D. Conybeare. 
Professor John Phillips. 
Mr. William Lonsdale. 
Dr. Ami Bou^. 
Rev. Dr. W. Buckland. 
Professor Joseph Prestwich. 
Mr. William Hopkins. 
Rev. Prof. A. Sedgwick. 
Dr. W. H. Fitton. 

)M. le Vicomte A. d'Archiac. 
M. E. de Vemeuil. 
Sir Richard Griffith. 
Sir H. T. De la Beche. 
Sir W. E. Logan. 
M. Joachim Barrande. 

{Herr Hermann von Meyer. 
Mr. James Hall. 
Mr. Charles Darwin. 
Mr. Seorles V.Wood. 
Professor Dr. H. G. Bronn. 
Mr. R. A. C. Godwin-Austen, 



1863. Professor Gustav Bischof. 

1864. Sir R. I. Murchison. 
1866. Dr. Thomas Davidson. 

1866. Sir Charles Lyell. 

1867. Mr. G. Poulett Scrope. 

1868. Professor Carl F. Naumann. 

1869. Dr. H. C. Sorby. 

1870. Professor G. P. Deshayes. 

1871. Sir A. C. Ramsay. 

1872. Professor J. D. Dana. 

1873. Sir P. de M. Grey-Egerton. 

1874. Professor Oswald Heer. 
1876. Professor L. G. de Koninck. 

1876. Professor T. H. Huxley. 

1877. Mr. Robert Mallet. 

1878. Dr. Thomas Wright. 

1879. Professor Bemhard Studer. 

1880. Professor Auguste Daubr^e. 

1881. Professor P. Martin Duncan. 

1882. Dr. Franz Ritter von Hauer. 

1883. Dr. W. T. Blanford. 

1884. Professor Albert Gaudry. 
1886. Mr. George Busk. 

1886. Professor A. L. 0. Des 

Cloizeauz. 

1887. Mr. J. Whitaker Hulke. 

1888. Mr. H. B. Medlicott. 

1889. Professor T. G. Bonney. 

1890. Professor W. C. Williamson. 

1891. Professor J. W. Judd. 

1892. Baron Ferdinand von 

Richthofen. 

1893. Professor N. S. Maskelyne. 
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AWARDS 



OF THE 



BALANCE OF THE PROCEEDS OF THE WOLLASTON 
"DONATION FUND.'' 



1831. Mr. WiUiam Smith. 

1833. Mr. William Lonsdale. 

1834. M. Louis Agassiz. 

1835. Dr. G. A. Mantell. 

1836. Professor G. P. Deshayes. 

1838. Sir Richard Owen. 

1839. Professor C. G. Ehrenberg. 

1840. Mr. J. De Carle Sowerby. 

1841. Professor Edward Forbes. 

1842. Professor John Morris. 

1843. Professor John Morris. 

1844. Mr. William Lonsdale. 

1845. Mr. Geddes Bain. 

1846. Mr. William Lonsdale. 

1847. M. Alcide d'Orbigny. 

I Cape-of-Good-Hope Fossils. 
^^^' ) M. Alcide d'Orbigny. 

1849. Mr. William Lonsdale. 

1850. Professor John Morris. 
1861. M. Joachim Barrande. 

1852. Professor John Morris. 

1853. Professor L. G. de Koninck. 

1854. Dr. S. P. Woodward. 
1865. Drs. G. and F. Sandberger. 

1856. Professor G. P. Deshayes. 

1857. Dr. S. P. Woodward. 
1868. Mr. James Hall. 

1859. Mr. Charles Peach. 

I Professor T. Rupert Jones. 

1860. j Mr. w.K. Parker. 

1861. Professor A. Daubr^e. 

1862. Professor Oswald Heer. 



1863. Professor Ferdinand Senft. 

1864. Professor G. P. Deshayes. 

1865. Mr. J. W. Salter. 

1866. Dr. Henry Woodward. 

1867. Mr. W. H. Baily. 

1868. M. J. Bosquet. 

1869. Mr. W. Carruthers. 

1870. M. Marie Rouault. 

1871. Mr. R. Etheridge. 

1872. Dr. James CroU. 

1873. Professor J. W. Judd. 

1874. Dr. Henri Nyst. 

1875. Mr. L. C. Miall. 

1876. Professor Giuseppe Seguenza. 

1877. Mr. R. Etheridge, Jun. 

1878. Professor W. J. SoUas. 

1879. Mr. S. Allport. 

1880. Mr. Thomas Davies. 

1881. Dr. R. H. Traquair. 

1882. Dr. G. J. Hinde. 

1883. Mr. John Mikie. 

1884. Mr. E. Tulley Newton. 
1886. Dr. Charles Callaway. 

1886. Mr. J. S. Gardner. 

1887. Mr. B. N. Peach. 

1888. Mr. J. Home. 

1889. Mr. A. Smith Woodward. 

1890. Mr. W. A. E. Ussher. 

1891. Mr. R. Lydekker. 

1892. Mr. 0. A. Derby. 

1893. Mr. J. G. Gocdchild. 
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AWARDS OF THE MURCHISON MEDAL 



AND OF THE 



PROCEEDS OF THE "MURCHISON GEOLOGICAL FUND," 



ESTABLISHED UNDER THE WILL OF THE LATS 

SIR RODERICK IMPBY MURCHISON, Babt., F.R.S., F.G.S. 

"To be applied in every consecutive year in such manner as the Council 
of the Society may deem most useful in advancing geological science^ 
whether by granting sums of money to travellers in pursuit of know- 
ledge, to authors of memoirs, or to persons actually employed in any 
inquiries bearing upon the science of geology, or in rewarding any 
such travellers, authors, or other persons, and the Medal to be given 
to some person to whom such Council shall grant any sum of money 
or recompense in respect of geological science." 



1873. Mr. William Davies. Medal. 

1873. Professor Oswald Heer. 

1874. Dr. J. J. Bigsby. Medd. 
1874. Mr. Alfred Bell. 

1874. Professor Ralph Tate. 

1875. Mr. W.J. Hen wood. Medal. 

1875. Professor H. G. Seeley. 

1876. Mr. A. B. C. Selwyn. 

Medal. 

1876. Dr. James Croll. 

1877. Rev. W. B. Clarke. Medd. 

1877. Professor J. F. Blake. 

1878. Dr. H. B. Geinitz. Medd. 

1878. Professor Charles Lapworth. 

1879. Professor F. M'Coy. Medal. 

1879. Mr. J.W. Kirkby. 

1880. Mr. R. Etheridge. Medal 

1881. Professor A. Geikie. Medal. 

1881. Mr. F. Rutley. 

1882. Professor J. Gosselet. Medal. 

1882. Professor T. Rupert Jones. 

1883. Professor H. R. Goppert. 

Medal. 

1883. Mr. John Young. 

1884. Dr. H. Woodward. Medal. 



1884. Mr. Martin Simpson. 

1885. Dr. Ferdinand von Romer. 

Medal, 

1885. Mr. Horace B. Woodward. 

1886. Mr. W. Whitaker. Medd. 

1886. Mr. Clement Reid. 

1887. Rev. P. B. Brodie. Medd. 

1887. Mr. Robert Kidston. 

1888. Professor J. S. Newberry, 

Medal. 

1888. Mr. E. Wilson. 

1889. Professor James Geikie. 

Medd. 

1889. Mr. Grenville A. J. Cole. 

1890. Professor Edward Hull. 

Medal 

1890. Mr. E. Wethered. 

1891. Professor W. C. 

Medd. 

1891. Rev. R. Baron. 

1892. Professor A. H. Green. 

Medd. 

1892. Mr. Beeby Thompson. 

1893. Rev. 0. Fisher. Medd. 
1893. Mr. G. J. Williams. 



TOL. XLIX. 
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AWARDS OF THE LYELL MEDAL 



AlTD OF THE 

PROCEEDS OF THE "LYELL GEOLOGICAL FUND," 

ESTABLISHED UNDER THE WILL AND CODICIL OF THE LATK 

SIB CHABLBS LYELL, Bart., F.B.S., F.a.S. 

The Medal ''to be given annuallj" (or from time to time) '' as a mark of 
honorary distinction and as an expression on the part of the governing 
body of the Society that the Medallist (who may be of any country 
or either sex) has deserved well of the Science," — "not less than 
one third of the annual interest [of the fund] to accompany the 
Medal, the remaining interest to be given in one or more portions at 
the discretion of the Council for the encouragement of Geology or 
of any of the allied sciences by which they shall consider Geology 
to have been most materially advanced, either for travelling expenses 
or for a memoir or paper published, or in progress, and without refer- 
ence to the sex or nationality of the author, or the language in which 
any such memoir or paper may be written." 



1876. Professor John Morris, 

Medal. 

1877. Dr. James Hector. Medal 

1877. Mr. W. Pengelly. 

1878. Mr. G. Busk. Medal. 

1878. Dr. W. Waagen. 

1879. Professor Edmond Hubert. 

Medal. 
1879. Professor H. A. Nicholson. 

1879. Dr. Henry Woodward. 

1880. Mr. John Evans. Medal. 

1880. Professor F. A. von Quen- 

stedt. 

1881. Sir J. W. Dawson. Medal. 
1881. Dr. Anton Fritsch. 

1881. Mr. G. R. Vine. 

1882. Dr. J. Lycett. Medal. 
1882. Rev. Norman Glass. . . 

1882. Professor Charles Lapworth. 

1883. Dr. W.B. Carpenter. Medal. 
1883. Mr. P. H. Carpenter. 

1883. M. E. Rigaux. 

1884. Dr. Joseph Leidy. Medal. 

1884. Professor Charles Lapworth. 

1885. Professor H. G. Seeley. 

Medal. 



1885. Mr. A. J. Jukes-Browne. 

1886. Mr. W. Pengelly. Medal. 

1886. Mr. D. Mackintosh. 

1887. Mr. Samuel Allport. Medal. 

1887. Rev. Osmond Fisher. 

1888. Professor H. A. Nicholson. 

Medal. 
1888. Mr. A. H. Foord. 

1888. Mr. T. Roberts. 

1889. Professor W. Boyd Dawkins, 

Medal. 

1889. M. Louis Dollo. 

1890. Professor T. Rupert Jones, 

Medal. 

1890. Mr. C. Davies Sherbom. 

1891. Professor T. M^Kenny 

Hughes. Medal. 
1891. Dr. C. J. Forsyth-Major. 

1891. Mr. G. W. Lamplugh. 

1892. Mr. G. H. Morton. Medal. 
1892. Mr. J. W. Gregory. 

1892. Mr. E. A. Walford. 

1893. Mr. E. T. Newton. Medal. 
1893. Miss C. A. Raisin. 

1893. Mr. A. N. Leeds. 
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AWARDS OF THE BIGSBY MEDAL, 



70UJNJDEi) BY THE LATB 



Db. J. X BIGSBY, F.K.S., F.G.S. 

To be awarded biennially '' as an acknowledgment of eminent services 
in any department of Gteology, irrespective of the receiver's country ; 
but he must not be older than 45 years at his last birthday, thus 
probably not too old for further work, and not too young to have'done 
much.*' 



1877. Professor O. C. Marsh. 
1879. Professor E. D. Cope. 
1881. Dr. 0. Barrois. 
1883. Dr. Henry Hicks. 
1885. Professor Alphonse Renard. 



1887. Professor Charles Lapworth. 
1889. Mr. J. J. Harris Teall. 
1891. Dr. G. M. Dawson. 
1893. Professor W. J. SoUas. 



AWARDS OF THE PROCEEDS OF THE BARLOW- 
JAMESON FUND, 

ESTABLISHED ¥NDER THE WILL OF THE LATE 

Db. H. 0. BARLOW, F.G.S. 

** The perpetual interest to he applied every two or three years, as may 
be approved by the Council, to or for the advancement of Geological 
Science." 



1880. Purchase of microscope. 

1881. Purchase of microscope lamps. 

1882. Baron 0. von Ettingshausen. 
1884, Dr. James Oroll. 

1884 Professor Leo Lesquereux. 



1886. Dr. H. J. Johnston-Lavis. 
1888. Museum. 

1890. Mr. W. Jerome Harrison. 
1892. Professor Charles Mayer- 
Eymar. 



c2 
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Estimates for 

INCOME EXPECTED. 

£ «. d. £ 8. d 

Compositions 106 

Due for Arrears of Admission-feeB 26 4 

Admission-fees, 1893 167 10 

182 14 

Due for Arrears of Annual Contributions 63 

Annual Contributions^ 1893, from Resident Fellows, and 
Non-residents, 1869 to 1861 1680 

Annual Contributions in advance 36 

Dividends on Consolidated 2f per Cents. 101 1 4 

Dividends on London and North- Western Rulway 4 per 
cent. Consolidated Preference Stock 87 16 

Dividends on London and Soutb-Westem Railway 4 per 
cent. Consolidated Preference Stock 109 4 

Sale of Quarterly Journal, including Longman's 
account 166 

Sale of Geological Map, including Stanford's 
account 12 

Sale ol Transactions, library-catalogue, Orme- 
rod's Index, Hocbstetter's 'New Zealand,' and 
List of Fellows 6 

182 



£2646 14 4 



THOMAS WILTSHIRE, Trbasubeb. 
28^^ January, 1893. 
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the Year 1893. 



EXPENDITUEB ESTIMATED. 

£ 8. d. £ s. (L 
House Expenditure : 

Taxee 4 4 6 

Fire-insurance 15 

Gas :.;.;: ..;...;..;...:...:. 35 xx o 

Fuel ..; .-.. 30 

Furniture and Bepairs 30 

House-repairs and Maintenance 35 

Annual Gleaning 15 

Washing and Sundries 25 

Tea at Meetings 14 

203 4 6 

Salaries and Wages, &c. : 

Assistant Secretary 260 

„ Half premium of Life Insurance 10 15 

Assistant Librarian and Assistant Clerk 270 

House Porter and Upper-Housemaid, includ- 1 q- -„ ^ 

ing Uniform and Allowance for Washing... J 

Under-Housemaid, including Allowance fori ^ lo a 

Washing J 

BrrandBoy 23 8 

Charwoman and Occasional Assistance 16 

Accountant's Fee 10 10 

714 17 

Official Expenditure : 

Stationery 25 

Miscellaneous Printing 30 

Postages and other Expenses 90 

146 

Library (Books and Binding) 200 

Museum 50 

Publications : 

Geological Map 5 

Quarterly Journal '.. 900 

ff „ Commission, Postage, 

and Addressing 100 

List of Fellows 35 

Abstracts, including Postage 110 

1160 

Balance in favour of the Society 82 12 10 
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Income and Expenditure during the 

BEOEIFTS. 

£ 8, d, £ s, d. 
Balance in Bankers' hands, IJanuary, 1892. 264 17 11 

Balance in Clerk's hands, IJanuary, 1892 . 22 1 5 

286 19 4 

Compositions 189 

Arrears of Admission-fees 113 8 

Admission-fees, 1892 207 18 

321 6 

Arrears of Annual Contributions 109 17 2 

Annual Contributions for 1892, viz. : 

Besident Fellows 1684 4 

Non-Besident Fellows... 12 14 6 

1696 18 6 

Annual Contributions in advance 37 16 

Dividends on 2-| p. c. Consolidated Stock . . 101 1 4 

„ L. & N". W. Railway Stock . . 87 16 

„ L. & S. W. Railway Stock . . 97 10 

286 6 4 

Taylor & Prancis : Advertisements in Journal, Vol. 47 . . 4 4 2 
Publications : 

Saleof Journal, Vols. 1-47 '.. 109 2 9 

Vol.48* 76 4 3 

Sale of Library Catalogue 1 10 

Sale of Geological Map 12 2 8 

Sale of Ormerod*B Index 2 10 10 

Sale of Hocbstetter's * New Zealand ' 4 

Sale of Transactions 11 

Sale of List of Fellows 16 

202 7 

Bepayment of Income Tax under 

Schedule A for four years 1888-92 . . 54 

Schedule C for four years 1888-92 . . 25 19 7 

79 19 7 

*Due from Messrs. Longmans, in addition to the 

above, on Journal, Vol. 48, &c 65 12 10 

Due from Stanford on account of G-eological Map. .. 12 1 3 

We have compared this statement 
with the Books and Accounts presented 
to us, and find them to agree. 

(Signed) T. V. HOLMES, 1 . ., 

HORACE W. MOITCKTON, / ^^*^'"*- 

2Sth January, 1893. 
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Year ending dlst December, 1892. 

EXPENDITUEB. 

fionse Expenditure : £ s. d. £ a. d. 

Taxes 18 6 

Fire-insuranoe , 16 

Gas 34 2 

Fuel 28 10 

Furniture and Eepain 52 4 2 

House-repairs 35 5 3 

Annual Gleaning 15 7 2 

Washing and Sundries 24 10 

Teaat Meetings 13 12 



^Salaries and Wages, &c. : 

Assistant Secretary 250 

„ Half premium of Life Insurance 10 15 

Assistant Librarian and Assistant Clerk ... 260 

House Porter and Upper-Housemaid, includ- 1 go i q 5 

ing Uniform and Allowance for Washing J 

Under-Housemaid, indudine Allowance for \AQ^^T o 

Washing :. r 

Errand Boy 18 10 

Charwoman and Occasional Assistance 15 11 4 

Accountant's Fee 10 10 

Late House-Steward (three months' pension) 17 10 



236 6 5 



720 13 



Official Expenditure : 

Stationery 21 4 5 

Miscellaneous Printing 28 14 7 

Postages and other Expenses" 86 12 6 

136 11 6 

Library (Books and Binding) 197 16 10 

Museum 20 6 6 

Publications : 

Geological Map 4 3 10 

Journal, Vols. 1-47 10 1 1 

Vol 48 805 1 11 

„ „ Commission, 

Postage, and Addressing . 86 4 10 

891 6 9 



List of Fellows 35 1 1 

Abstracts, including Postage 105 1 6 

Ormerod's Index 13 9 



1046 18 



Investment in £200 L. & S. W. Rail- 
way 4 per cent. Consolidated Pref. 
Stock, @128| 259 6 

Investment in £200 L. <fe S. W. Railway 
4 per cent. Consolidated Pref. Stock, 
(^133 268 17 



Balance in Bankers' hands, 31 Deo. 1892 . . 311 1 9 
Balance in Clerk's hands, 31 Dec. 1892 . . 16 18 1 



528 3 
327 19 10 



THOMAS WILTSHIRE, Treamrer. £3214 14 1 
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AWASD OF THE WOLLISTOV MeDAL. 

In presenting the WoUaston Medal to Prof. Nbvil Stobt 
MASEELrNE, M.A., E.E.S., E.G.S., the Pbesident addressed him 
in the following words : — 

Professor Maskbltnb, — 

The Council of the Geological Society have this year awarded to 
you the Wollaston Medal, in recognition of your researches in those 
'branches of science which the Founder himself cultivated with so 
much success. We do not forget that Wollaston invented the 
reflecting goniometer, and that no one has been more skilful in the 
nse of that instrument than yourself. Thirty years ago you were 
enabled, in this way, to make an exact determination of the form of 
the minute crystals of Connellite ; and the later discovery of larger 
-crystals of that mineral has only served to confirm the accuracy of 
your original determination. During the thirty-five years that you 
have occupied the Chair of Mineralogy at Oxford you have ever 
insisted on symmetry as being the essential feature of the cry- 
stalline systems. Contemporaneously with your professorial duties 
you devoted twenty-three years of your life to the development of 
the mineral collections at the British Museum. These collections 
had for some years previously been without a mineralogist in charge. 
With the co-operation of the late Mr. Thomas Davies, your apt pupil 
and assistant, the collection was rearranged ; and when you lefb the 
Museum to enter Parliament, in 1880, the classification of the entire 
collection had reached a high pitch of perfection, while the collection 
itself had been in many respects enriched. 

The investigation of extra-telluric bodies has long since attracted 
your attention, though the want of a chemical laboratory must have 
been felt by one who had already proved, from his numerous chemical 
papers, the interest he took in that science. Failing this, you sought 
to recognize the individual minerals by the aid of the microscope, 
working on thin sections — a method now universally adopted in the 
study of terrestrial rocks. In this way, thirty years ago, you* were 
enabled to determine many of the most important ingredients of 
meteorites, by means of the relation of the axes of optic elasticity to 
known crystallographic lines. The microscope was further applied 
to the mechanical separation of the different mineral ingredients of 
a meteorite, and the existence of such minerals as enstatite and 
bronzite demonstrated. Your research on the mineral constituents 
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of the Busti meteorite will long remain an example to future 
workers. Further, in conjunction with the late Dr. Flight, you 
described the minerals of the diamantiferous rock of South AMca, 
suggesting that an enstatite-rock, at points of contact with car- 
bonaceous shales^ was probably the original home of the diamond — 
an explanation which is now generally accepted. 

Although for several years past your energies have found employ- 
ment in another direction, we may venture to hope that your interest 
in those branches of science which Wollaston was desirous of pro- 
moting is in no wise lessened ; and we trust that you may yet 
achieve results such as shall even further justify the Council in the 
selection they have made. 

Professor Maskbltite, in reply, said : — 
Mr. President, — 

In receiving at your hands the Wollaston Medal, I beg to thank 
the Council for the great honour they confer on me, and you. Sir, 
for the generous review in which you have sketched my past 
scientific life. When my first surprise at the Award gave way 
to other thoughts, the first of them was one of gratification at the 
Council having this year determined to give the Medal for studies 
50 nearly connected with Wollaston's work, and to furthering 
which he rendered such distinguished services. To these you have 
alluded ; and, in the kindly view you have taken of my work, 
I thank you for associating with it the names of some of those to 
whom I was much indebted in its achievement. 

You have alluded, Sir, to the period — nearly a quarter of a 
century — that I was working at the British Museum aa head of the 
Mineral Department. I am proud of the work done in those years, 
and it was done, as most good work is done, by few hands — mostly 
by those of Mr. Thomas Davies and myself. Davies came to me a 
young man, fresh from the sea, and absolutely innocent of any 
scientific knowledge. He died a few weeks ago, in many ways an 
accomplished man — the best judge of a mineral in this country, and 
an admirable petrologist — a worthy son of William Davies, and a 
worthy recipient of the Wollaston Fund, which was awarded him 
some years ago. And, Sir, I have to thank you for naming another 
of the helpers in my work — ^Dr. Walter Flight. He, too, is no 
more ; and there died in him one of the finest of laboratory mani- 
pulators and a very accomplished chemist. 
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But one name I must supply, of a man who more than thirty 
years ago came to London for a visit, and remained to work in the 
Museum for some time. I allude to Viktor von Lang, the partner 
of Joseph Grailich in the splendid work done by the Vienna school of 
crystallography and physics, and who had already then a European 
name. That period of my life, in the continual companionship of 
so finely trained a physicist and crystallographer, was like a secoDd 
education. 

Then, Sir, you have alluded to the little school, if I may call it 
so, of Crystallography connected with my Chair at Oxford, and to 
the results of my teaching. The deduction of the laws of morpho- 
logical and physical symmetry in crystals from the fundamental law 
of rational indices lay as a germ, though entirely undeveloped, in 
the Treatise and tracts of my late friend and master in the study of 
the science. Prof. Miller, of Cambridge. Modem Crystallography 
has grown from that germ, and if I have helped in promulgating it 
in England through my lectures, I owe more to the students who 
attended those lectures than they owe to me in guiding them ; for 
they have always kept high the standard of crystallographic work 
in their investigations as in their teaching. Among these I must 
mention my old friend, W. J. Lewis, now Professor at Cambridge : 
and I need only allude to the remarkable memoirs on 'Thermic 
Dilatation in Crystals ' and on the ' Optical Indicatrix ' by the 
able mathematician who succeeded me at the British Museum, 
Mr. Fletcher, and to the fine work of his first assistant, Mr. Miers, 
to justify me in saying that if I have had any merit in directing 
such men upon their way, it is to their own qualities that the 
success of that little Oxford school is due. Gladly, if it were 
possible, would I divide that Medal among those who have so con- 
tributed to the winning of it, and retain as my own share the 
grateful remembrance that you, Sir, and the Council have thought 
me worthy to receive it, with the features stamped on it of 
that distinguished Englishman its Pounder, the man to whom we 
owe the instrument — so simple, so accurate, and so indispensable— 
the reflection-goniometer; the instrument which made it possible 
for Crystallography to become an exact science. 

Pinally, in respect to the last part of your observations, I may 
say that of the many duties imposed on me by my county during 
the past few years, I am relieved now of one of the weightiest, and 
shall be able, I trust, to devote much of the leisure of what may be 
left to me of life to the subjects which were heretofore my cfhief 
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interest; and in cordially thanking you, Mr. President, and the 
Council for this, the greatest honour you can confer, I may assure you 
that it will be a great incentive to me still to strive to be worthy 
of it. 



AWAKD OP THE W0LLA.STON DoKATION FUND. 

The Peesident then handed the Balance of the Proceeds of the 
WoUaston Eund, awarded to Mr. J. G. Goodchild, F.G.S., to Prof. 
T. McKennt Hughes, M.A., F.E.S., F.G.S., for transmission to the 
recipient, addressing him as follows : — 

Professor Hughes, — 
The Council, in awarding the Balance of the Proceeds of the 
WoUaston Donation Fund to Mr. Goodchild, have been desirous of 
expressing their sense of the value of his geological work in the 
North-west of England, and more especially of his description of 
the Glacial phenomena of the Eden Valley, as recorded in the 
Quarterly Journal of the Society. They also recognize his services 
in aid of Science generally for many years past, as Editor of the 
Transactions of the Cumberland and Westmoreland Association, 
and as the Author of many interesting papers on local Geology 
which have appeared in those Transactions. The Council hope 
that his appointment in Edinburgh will not prevent him from still 
carrying on investigations in the field. 

Professor Hughes, in reply, said : — 
Mr. Pbbsidbnt, — 

I have, as the oldest friend of Mr. GoodchUd in this Society, been 
asked to receive and transmit to him the Proceeds of the WoUaston 
Fund. I feel more incHned to dilate upon my friend's deserts than 
upon the kindness of the CouncU in making the Award to him. 

I wiU try to compromise the matter by saying only that there is 
no man who wiU so keenly appreciate this recognition of his work, 
and no case in which the Society may reckon on a better return for 
this wholesome stimulus of encouragement. 



Digitized by LjOOQ IC 



38 FBOCEEDINeS OF THE GEOLOQICAL SOCIETY. [May 1893^ 



AWAED OP THE MtTRCHISON MeDAL. 

In presenting the Murchison Medal to the Rev. Osmond FisHEBy 
M.A., F.G.S., the President addressed him as follows : — 

Mr. FisHBB, — 

The Council have this year awarded to yon the Mnrchison 
Medal, together with a sum of Twenty Guineas, in consideration 
of the work you have done in the general advancement of Geological 
Science. They recognize the importance of your work, at once as a 
stratigraphical geologist and as a physicist who has devoted his 
attention to problems in connexion with the Earth's crust. It is 
now nearly forty years since your paper on the Purbeck strata of 
Dorsetshire made its appearance, worked out while you had charge 
of a parish in Dorchester, your connexion with this part of the world 
arising from the fact that your father was formerly Vicar of Osming- 
ton. During the last 30 or 35 years a very great number of works 
have emanated from your pen, and have been published either sepa^ 
rately or in the Proceedings of our own or of some other Society. 

These works attest the wide range of the subjects in which you 
have taken an interest and the extent of your scientific research. 
The subjects may be classified under four principal heads : — 1. Earth 
sculpture and its results ; 2. The discrimination of the various 
superficial deposits collectively spoken of as Drifts ; 3. Description 
of the stratigraphy and palaeontology of the later Jurassics of 
Dorsetshire and the Older Tertiaries of the Isle of "Wight ; 4. Inves- 
tigations into the conditions of the Earth's crust, and speculations 
as to the causes of the great operations which take place therein, 
either observed in action or inferred from their results. 

Whether deahng with denudation in Norfolk, with the Brackles- 
ham Beds on the coasts of the Channel, or making use of mathe- 
matical analysis to determine what must be the resultant form and 
status of the Earth (on the hypothesis of a certain not improbable 
combination of forces, brought to bear upon certain possible con- 
ditions of the crust), you have given evidence of that philosophic spirit 
which has ever been your characteristic. And we have also seen 
how suggestive your work has been, from the large series of similar 
investigations which have often followed the publication of your 
results. 
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The Eev. Osmoitd Eisheb, in reply, said: — 
Mr. Pbesidbnt, — 

I regard the award of this Medal to me as to some extent a token 
that my efforts to find a modus vivendi hetween geologists and 
physicists have been appreciated by the Geological Society. I regret 
to say that the leading physicists, at least in this country^ make no 
sign at present either of accepting or of rejecting my conclusions ; 
but the important questions at issue seem on the point of receivings 
recognition from American mathematicians. 

It is with peculiar pleasure that I shall treasure the Murchison 
Medal. I had the honour many years ago of a slight acquaintance 
with the distinguished Founder of this endowment, and I recollect 
still how, at the reading of the first paper which I offered to this 
Society, Sir Roderick expressed approbation of my views, which 
were somewhat opposed to the strictly uniformitarian theories then 
chiefly in vogue. "Words of encouragement falling from so great a 
man could not fail to be valuable to an amateur at his first venture 
before a learned Society ; and that the same Society should after 
many years endorse in so appropriate a manner the favourable 
opinion which he expressed of my early effort affords me the greatest 
satisfaction. 



AWAKD OF THE MUBCHISON GeOLOOICAL FtTNI). 

The Peesedent then handed the Balance of the Proceeds of the 
Murchison Geological Fund to Mr. G. J. Williams, F.G.S., addressing: 
him as follows : — 

Mr. Williams, — 

The Balance of the Proceeds of the Murchison Geological Fund 
has been awarded to you by the Council in token of appreciation of 
your active researches amongst the Cambrian and Ordovician rocks- 
of Ffestiniog and Harlech. You have done good petrological and 
palseontological work, both in the selection of rocks for thin sections 
and in amassing a fine series of fossils. The exhibition of a portion 
of your collection at Chester, on the occasion of the International 
Congress Excursion in 1888, proved to be of great interest. The 
Council hope that this Award may be fruitful, in inducing you to 
persevere on the lines which you have already adopted with so much 
success. 
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Mr. Williams, in reply, said : — 

Mr. President, — 

I beg to thank the Council of the Geological Society for the wholly 
unexpected honour they have conferred on me in awarding me the 
Balance of the Proceeds of the Murchison Geological Fund. I have 
been able to do but little work in the past, and I look upon this 
Award as an aid to further research rather than a recognition of 
work already accomplished. If anything is needed as an incentive 
to further work, in addition to the pleasure derived from the work 
itself, I shall be able to look back on this Award as a " spur to prick 
the sides of my intent." 



AWABD OP THE LtELL MeDAL. 

In presenting the Lyell Medal to Mr. E. Txtlley Newton, F.G.S., 
the President addressed him as follows ; — 

Mr. Newton, — 

The Council have awarded to you the Lyell Medal, with a sum of 
Twenty-five Pounds, in recognition of the valuable services you have 
rendered to British Palaeontology. In addition to your well-known 
memoirs, ' On the Chimaeroid Fishes of the Cretaceous Eocks ' and 
' On the Vertebrata of the Forest-bed Series,' published by the Geo- 
logical Survey, you continue to contribute important papers to the 
Royal, Geological, and Zoological Societies, to the ' Geological Maga- 
zine,' and to the Geologists' Association. Nor must we forget the 
very valuable synopsis of the Animal Kingdom brought out by you 
in 1887. 

Your knowledge of the fossil MoUusca has been made available 
by way of joint contribution to more than one paper, while you 
have further increased our knowledge of the Vertebrata of the 
British Isles in almost every class. The Fishes have always con- 
stituted one of your favourite subjects, and lately you have brought 
to notice a new species of Clupea from the Oligocene of the Isle of 
Wight, and a form of Semionotus from the Keuper of Warwick, 
besides contributing to the history of Eocene Siluroids. Tour 
recent papers in the Proceedings of the Boyal Society prove that 
you have not neglected the Reptilia, while your * Further Contribu- 
tion to the History of the Norfolk Forest-bed ' and your Notice of 
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some new Mammals from the Crags show that the Mammalia have 
not been forgotten. Even in the class Avibs you have indicated the 
presence of the Eed-throated Diver in Pleistocene Beds at Mundes- 
ley, and more recently you have described Gastomis Klaasseni from 
the Lower Eocene of Croydon. 

In presenting you with this token of their appreciation of your 
work, the Council feel sure that you are by no means likely to relax 
those efforts in descriptive palsBontology which have already borne 
such excellent fruit. 

Mr. Newton, in reply, said : — 

Mr. President, — 

I am deeply sensible of the honour which the Geological Society 
has conferred upon me to-day, by the Award of the Lyell Medal, 
and regret that the work, of which you, Sir, have spoken so 
kindly, bears so small a proportion to the reward bestowed upon 
it ; for the Medal of Sir Charles Lyell is in my estimation one of 
the highest honours which a geologist can hope to receive. 

It has been my good fortune to be placed in a position which has 
brought me valuable specimens to work out, and if the results of 
my labour are in any way of scientific value, it is due to training, 
in years gone by, under my esteemed master in science, the Et. Hon. 
Professor Huxley. 

I receive this Award with the greater pleasure, because it is to me 
a further evidence of the kindly feeling existing between this Society 
and the members of the Geological Survey, who are to-day rejoicing 
and participating in the honours conferred upon two of their 
colleagues. 

I desire to express my warmest thanks to the Council for their 
much valued Award, and to you, Sir, for the kind words with which 
it has been accompanied. 



AWABD OE THE LtBLL GEOLOGICAL FirND. 

The Pbesident then handed one moiety of the Balance of the 
Proceeds of the Lyell Geological Fund, awarded to Miss Catherine 
A, Kaisin, B.Sc., to Prof. T. G. Bonnet, D.Sc., LL.D., F.R.S., 

VOL. XLIX. d 
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V.P.G.S., for transmission to the recipient, addressing him as 
follows : — 

Professor BoimET, — 

In asking you to forward to Miss Eaisin one moiety of the 
Balance of the Proceeds of the Lyell Geological Eund, I am per- 
forming a very pleasing duty. Miss Raisin's excellent work, both 
in the field and with the microscope, so far commends itself to the 
Council that they have readily made this Award to a pupil of whom 
you may be justly proud. The considerable number of papers which 
that lady has contributed, both to the Quarterly Journal of the 
Society and also to the ' Geological Magazine ' — all within the last 
six years — is a proof of her industry, while the papers themselves 
indicate an excellent knowledge of Petrology and a good eye for 
country. The Council, in making this Award, wish it to be regaxded 
as an acknowledgment of past work, and at the same time as an 
encouragement for the future. 



Professor Bonitet, in reply, said : — 

Mr. Pebsident, — 

I have been requested by Miss Raisin to offer her thanks to the 
Council and Society in the following terms : — 

" It is difficult for me to express the gratification which I feel at 
the honour that has been conferred upon me by the Council of the 
Geological Society. It gives me also peculiar pleasure to receive 
an award associated with the name of Sir Charles Lyell, whose 
' Principles of Geology ' was one of the earliest books to arouse my 
enthusiasm in that subject, and who by the terms of his Bequest 
gave evidence of his interest in the intellectual work of women, and 
even anticipated that they might in the future take part in scientific 
investigations. In addition to the personal honour, I welcome this 
recognition as an encouragement, not to myself only, but also to 
other women who are working at Geology and at different branches 
of Natural Science. I can assure the Society that their generous 
appreciation of the little which I have done will not be thrown 
away, but that I shall use my best endeavours in the future to carry 
on work worthy of their kind encouragement, worthy also of the in- 
struction and guidance received at University College, the benefit 
of which I rejoice to have this opportunity of acknowledging.*' 



Digitized by LjOOQ IC 



,Vol. 49.] A2INIVEEBA.RT MBBTDTG LTBLL PTJUD. 43 

Here I might sit down, but I cannot forbear from expressing my 
personal gratification at being chosen tp represent so earnest and 
jconscientious a worker. It brings me a further gratification. As 
life is in its afternoon we become conscious, of(;en painfully, that 
we have failed in fulfilling our earlier ideals. My own work has 
been smaller in quantity and inferior in quality to what I had 
hoped, but, when one former pupil receives an Award and another a 
Medal, when the Secretaries designated for the coming year are two 
> other old pupils, one feels that one has not wholly laboured in vain. 

The President then presented the other half of the Balance of the 
Proceeds of the Lyell Geological Fund to Mr. Alfred N. Leeds, 
addressing him as follows : — 

Mr. Leeds, — 

The Council have awarded to you the second moiety of the Balance 
- of the Proceeds of the Lyell Geological Fund, in appreciation of your 
long-continued and successful endeavours to collect and reconstruct 
the fossil Vertebrata of the Oxford Clay of the neighbourhood of 
Peterborough. In making this Award the Council bear in mind the 
readiness which you have at all times shown to place the materials in 
your possession at the service of palseontologists desirous of availing 
•themselves of your treasures. The Eund now awarded, besides being 
a recognition of past services, may help to encourage you to work 
in the same direction. 

Mr. Leeds, in reply, said : — 

Mr. President, — 

In returning thanks to yourself and the Council for this Award, I 
must say how astonished and pleased I was at so unexpected a re- 
cognition. It is more than twenty years since my brother (who now 
resides in New Zealand) and I began to collect fossils fi:om the 
Oxford Clay. The late Prof. Phillips, of Oxford, was the first 
geologist to describe some of our specimens, which are also figured 
in his « Geology of Oxford.' In 1874 Prof. Seeley described the 
remains of Murosnosaurus^ and since then he, Mr. J. W. Hulke, 
Mr. E. Lydekker, and Mr. A. Smith Woodward have written 
many papers for your Society upon other specimens of Saurians 
and Fishes which we had collected. From all these friends, and 

d2 
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eBpedally from Dr. H. Woodward, we have received the very greatest 
encouragement in onr work. 

Ton, Sir, have crowned onr labonrs to-day, by yonr generons 
approval and the stamp of the ^ Lyell Award.' 



AWABD OP THE BiGSBT MeDAL. 

In handing the Bigsby Medal, awarded to Prof. W. J. Sollaq, 
D.Sc., LL.D., M.A., F.E.8., F.G.8., to Mr. J. J. H. Tball, M.A., 
F.B.S., E.G.S., for transmission to the recipient, the Fsbsisent 
addressed him in the following words : — 

Mr. Teall, — 

The Council have awarded to Prof. Bellas the Bigsby Medal in 
acknowledgment of his continued researches on the morphology 
and mineral constitution of the Fossil Sponges. Fifteen years have 
elapsed since a President of this Society, in presenting him with the 
balance of the proceeds of the Wollaston Donation Fund, expressed 
a belief that he would continue to benefit Palaeontological Science 
by his researches on these obscure forms of life. That those 
anticipations have been fully realized the important character of 
Prof. Sollas's subsequent work in this direction most clearly proves. 

But it is not in Palseontology alone that he has evinced his interest 
in Geological Science, as his paper on the Silurian district of 
Bhymney and other contributions to the geology of the neighbour- 
hood of Bristol serve to demonstrate. Nor have his efforts relaxed 
since he became Professor of Geology and Mineralogy in the Uni- 
versity of Dublin, as the Transactions of the Eoyal Dublin Society 
and the Boyal Irish Academy can testify. We recognize the philo- 
sophical biologist in his memoir on the Origin of Freshwater Faunas, 
and the mineralogist and chemist in his contributions to a knowledge 
of the Granites of Leinster. It is satisfactory to reflect that one 
who has done so much and in so many ways for science is still 
sufficiently young to receive the Bigsby Medal, and, should he happily 
be spared, it is not unreasonable to suppose that still higher honours- 
may await his efforts. 



Digitized by LjOOQ IC 



Tol. 49.] ▲NNITBBSIBT ICBBTINCI — ^BICN9BT lOBDAL. 45 

Mr. Tball, in reply, said : — 
Mr. Pbesident^ — 

I have been requested by my friend Prof. Sollas to express his 
thanks to the Council of the Geological Society for the honour 
which they have conferred upon him. Had he been present in 
person I feel sure that he would also have thanked you. Sir, for the 
Ildnd words with which you have accompanied the Award. He 
desires me to read the following communication : — 

'' If the first impulse in the study of science arise from a longing 
for deeper insight into Nature, a second, at once powerful and inno- 
cent, is a desire for the approbation of elders. Thus I gratefully 
receive this Bigsby Medal awarded me by the Council, finding in it 
both reward, too little deserved, and stimulus to fresh endeavour. 

^* My old friend and whilom fellow-student, Mr. Teall, who, by 
the indulgence of the Society, represents me to-day, was its recipient 
in 1889, and he concluded his expression of thanks with an eloquent 
tribute to our revered teacher. Prof. Bonney. Here I can gladly 
follow where I fain would lead ; tor if any success has attended 
«iy studies, I owe it to the encouragement of our old Tutor, who 
has never treated the designation ' in loco parentis ' as a harmlesc 
dollege fiction, but has made of it through life a veritable truth." 
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I 

THE ANMVEESAKY ADDEESS OF THE PEESIDENT, 
W. H. Httdleston, Esq., M.A., F.K.S., F.L.S. 

Obntlemek, — 

Our losses by death since the last Anniversary Meeting have 
been considerable, although there were but few of the Fellows 
deceased who participated to any great extent in the work of ther 
Society. No more than five, so far as I can ascertain, contributed 
to its publications. 

Sir RicHABD Owen, K.C.B., F.R.S., youngest son of Mr. Richard 
Owen, of Fulmer Place, near Slough, was bom at Lancaster on the 
20th July, 1804. He was educated at the grammar school of his 
native town, where he made the acquaintance, amongst others, of 
Whewell, afterwards Master of Trinity, a firm friend of his for many 
years. Having evinced an anxiety for a seafaring life, young Owen 
is stated to have served for a short time as midshipman. Ultimately 
he returned home, was articled to a surgeon in Lancaster, and 
about 1823 matriculated in the University of Edinburgh. Two 
years afterwards he removed to London, where he joined the medical; 
school of St. Bartholomew's Hospital, and in the foUowing year 
entered himself as a member of the Royal College of Surgeons. On 
the completion of his medical studies, Mr. Owen settled down to 
practise in Serle Street, Lincoln's Inn Fields. 

It must often have occurred to those who are fond of tracing the 
early history of a celebrity that opportunity seems to have been the 
making of most men. We need not, however, suppose that if Owen 
had continued to apply himself exclusively to private practice, or 
had joined the medical department of the Navy, he might not after- 
wards have become a distinguished anatomist. Indeed, we know of 
one who did actually, at the outset of life, make choice of the latter 
profession, and who ultimately rivalled Owen himself in the very 
branch of science he had chosen to make his own. The year 1828 
witnessed the turning-point in Owen's career. There can be no 
doubt that the rising talent and skill of his pupil had been duly 
noted by Abemethy, at whose suggestion he was employed by the 
CoUege of Surgeons to assist in making a catalogue of the Hunterian 
Collection. From that day onwards his long public life was, with 
possibly one exception, an uninterrupted success. 
It is by no means necessary on the present occasion to enumerate 
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all the steps in this remarkable career, which, indeed, has already- 
formed the subject of many a chronicle. With reference to this 
period of his life it may be sufficient to say that in 1830 an instal- 
ment of the Catalogue was published. In the same year Mr. Owen 
read a paper on the Anatomy of the Orang-utan at the Tery first 
meeting of the Zoological Society's Committee of Science. He after- 
wards made several important contributions to that Society's publi- 
cations, and was in fact for many years their unpaid prosector. In 
1832 he wrote his well-known memoir on the Pearly Nautilus, and 
in 1834 was appointed to the newly- established Chair of Comparative 
Anatomy at St. Bartholomew's, In 1835 he married the daughter 
of Mr. Clif t. 

It is in this latter year that we find the first allusion to Owen 
in the publications of the Geological Society. Dr. Mantell, it 
appears, had read a paper with reference to the discovery of bird- 
bones in the Tilgate Forest Beds, and, as doubts had been 
expressed, he placed his specimens in the hands of ^ Mr. Owen, of 
the CoUege of Surgeons,' who pointed out one bone as decidedly 
belonging to a wader. In April 1837 the first paper of the 
Hunterian Professor of Anatomy was read before the Geological 
Society. It contained a description of Toooodon jplatensis, an extinct 
Mammal of gigantic size, referable by its dentition to the Eodentia, 
but with affinities towards the Pachydermata and the herbivorous 
Cetaoea. Charles Lyell and Charles Darwin were then Secretaries 
of the Society. On May 31st in the same year Prof. Owen was 
elected a Fellow of the Society (F.R.S. in 1836) in company with 
Mr. James Hey wood^ of Manchester, whose name still remains upon 
our books. Owen's certificate on that occasion was signed, amongst 
others, by R. Hutton, R. I. Murchison, C. Darwin, L. Homer, and 
J. Phillips. 

As an instance of the way in which honours came thick upon him. 
Prof. Owen, when only 34 years of age (in 1838), received the 
WoUaston Medal, awarded, as his friend Dr. Whewell remarked, for 
his services to ' Fossil Zoology ' in general, and in particular for the 
description of the Fossil Mammalia collected by Mr. Darwin. The 
President further expressed a hope that this early recognition of 
the Medallist's services might be regarded as a token of interest in 
future investigations. Owen, in reply, confessed that since he had 
pursued anatomical investigations in connexion with fossil remains 
he had been rewarded by new and extrinsic pleasures. To this 
source be traced his connexion with the Geological Society and the 
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possession of some most valued Mendships. He received this testi- 
mony as a strong stimnlus to future endeavours, and pledged himself 
to lose no available time in furthering that branch of Geological 
Science which deals with extinct animals. Thus it was that the 
comparative anatomist of the College of Surgeons was induced to 
become a palsBontologist. That the WoUaston Medallist of 1838 
amply redeemed his promises the publications of our own Society 
and of the Falaeontographical Society, to mention no others, bear 
most convincing testimony. 

As regards Prof. Owen's further connexion with this Society, other 
than as a contributor to its publications, he appears to have been on 
the Council at different times between the years 1838 and 1867 
inclusive, acting as Vice-President in 1846, 1847, and 1863. It 
is said that the Presidency of the Society was offered to him and that 
he declined it, but no authority can be given for the statement, 
neither is anything known as to the period when this supposed offer 
was made. The only thing we can say for certain is that since 
1867, being the year he was elected President of the British Asso- 
ciation, he took no active part in the administration of the affedrs 
of this Society. 

It would be no easy task to enumerate all the honours and 
appointments which fell to the lot of Prof. Owen during a career 
which we may regard as having been fully established in the pre- 
Yictorian era, though attaining its zenith during the present reign. 
Six years after the award of the WoUaston Medal he received the 
Boyal Medal from the Boyal Society for his descriptive memoir on 
the Belemnites of the Oxford Clay, and he was further awarded the 
Copley Medal from the same Society in 1861. Barely has a mvcmt 
met with such an amount of '^recognition from nearly all quarters. 
He received (1868) the appointment of Pullerian Professor of 
Physiology in the Eoyal Institution, was made LL.D. of Cambridge 
and B.C.L. of Oxford. About the same time, in accordance with 
the wish of the late Prince Consort, Prof. Owen was requested by 
Her Majesty to deliver at Buckingham Palace a course of lectures 
on the elements of natural history, including zoology and geology. 
From the late Emperor of the French he received the insignia of 
the Legion of Honour, from the King of Italy the order of 
St. Maurice and St. Lazarus, and from the King of Prussia the Star 
of the Order of Merit ; whilst in the * Prix Cuvier,' awarded by the 
Institute of France, he obtained a recognition ^m that body whic^ 
w»B peculiarly appropriate. 
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Prof. Owen's connexion with the College of Surgeons terminated 
in 1856, when he was appointed Superintendent of the Natural 
History Department in the British Museum, a post which he was 
the first to occupy and which he filled with so much ahility for 
twenty-eight years. The great event of his reign was the transfer 
of the collections from Bloomsbury to South Kensington. His 
efforts to obtain more accommodation for the accumulating material, 
and how he was thwarted by one set of politicians and encouraged 
by another, are matters of history. Suffice it to say that the money 
was ultimately voted and the plans drawn out, though his bio- 
grapher wiU probably repudiate responsibility on Owen's part for the 
peculiarities of that remarkable building. On Easter Monday, 1881, 
the new Museum of Natural History was opened for the first time 
to the public. 

Prof. Owen received the Knight-Commandership of the Bath on 
resigning the post of Director in 1884, and thereafter he lived more 
or less in retirement at his prettily situated residence in Eichmond 
Park, which had been assigned to him by Her Majesty in. 1852. 
There, we are told, it was his pleasure to receive his numerous 
friends and such foreign visitors as were desirous of enjoying the 
society and reminiscences of the clever and entertaining old mva/nt 
And thus was spent the evening of his long and useful life, in fairly 
robust Health and in the full possession of his faculties. When the 
last days came, his strong constitution delayed for long the inevit- 
able hour, and he finally passed away on December 18th, 1892, in 
the 89th year of his age. 

The Council at the ensuing meeting deputed Prof. Judd and 
Dr. Hicks to represent the Society at the funeral, and a resolution 
of condolence was likewise passed and communicated to the late 
Professor's grandson. Sir Richard Owen having expressed a desire 
to be buried in Ham churchyard, the funeral took place there on 
ihe 23rd December. Amongst those present was the Duke of Teck, 
who placed on the coffin a wreath in token of sincere admiration 
and affection on his own part and that of the Duchess. The scien- 
tific societies and many other public institutions were represented 
by officers specially deputed to attend. A few days afterwards a 
preliminary meeting was held at the house of Sir Jamee Paget to 
consider what steps should be taken with regard to a suitable 
memorial, when it was decided that a committee should be formed 
to make the necessary preparations. Subsequently the Prince of 
Wales consented to become Chairman of the Committee, and a 
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meeting was held at the rooms of the Eoyal Society on the 
21st January, 1893, when it was decided that the memorial should 
consist primarily of a marble statue to be placed in the hall of the 
Natural History Museum. It was also determined that a Memorial 
Catalogue of Owen's works should be issued. 

Whatever memorial may ultimately be raised in his honour, it 
must be confessed that Sir Richard Owen's publications are of them- 
selves a monument of his talent and industry. On looking over the 
Royal Society's Catalogue one is tempted to exclaim ' Prodigious ! * 
No less than 368 memoirs and papers of his are enumerated down 
to the end of 1872, and he has been credited with some 60 after 
that date ; of these 28 were printed in the Quarterly Journal of 
this Society. We ourselves are chiefly concerned with his palseon- 
tological work, and especially with those portions of it which 
appeared in our own publications and in those of the Palaeonto- 
graphical Society. 

With the latter Society Owen may be said to have established 
the most intimate relations. It was in 1848 that he first offered a 
Monograph on the British Fossil Reptiles, and in the following year he 
became a member of their Council, being re-elected on many occa- 
sions in succeeding years. In 1867 he was elected a Vice-President^ 
and he retained that office until 1877, when he was elected the fourth 
President of the Society on the death of Dr. Bowerbank. It is 
almost needless to remind you that he continued to be President 
until the day of his death, although the last time he occupied the 
Chair was at a Council meeting in June 1887. Meanwhile hia 
promised Monograph had expanded into a series of monographs, on 
which he continued to work for a period of over thirty years. The 
' Reptilia of the London Clay,' commenced in 1848, was completed 
in 1880 : this includes the Bracklesham and other Tertiary beds. 
The * Reptilia of the Cretaceous Pormations,' commenced in 1851, 
was completed in 1862. The ' Reptilia of the Wealden and Pur- 
beck Pormations,' commenced in 1853, was completed in 1879. 
This is an immense work, running into thirteen separate numbers. 
The ' Reptilia of the Kimeridge Clay Pormation ' was commenced 
in 1859 and concluded in 1868. The * Reptilia of the Liassic 
Pormations,' begun in 1859, was concluded in 1869. The ' Reptilia 
of the Mesozoic Pormations,' the * Red Crag Cetacea,' and the ' Mam- 
malia of the Mesozoic Formations ' must also be added to this list. 
A 'History of British Fossil Reptiles,' in three volumes, wa& 
published in 1884, with abundant illustrations, in which the 
memoirs already mentioned, with some others, were collected. 
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Other societies and institutions were also favoured by Prof. Owen ; 
as examples I may mention ' Eesearches on Possil Bemains of the 
Extinct Mammals of Australia, with a notice of the Extinct Marsu- 
pials of England/ published by the Zoological Society, and ' Eossil 
Eeptilia of South Africa in the Collection of the British Museum,' 
published by order of the Trustees. Besides these, we must not 
forget to enumerate his * Classification and Distribution of Mammals ' 
(1859), his ' Manual of PalsBontology ' (1861), and, to go very far 
back indeed, his ' Odontography,' published between 1840-45. 

His communications to the Geological Society vary much in 
length; but, taking great and small together, 85 papers are set 
down to his name. Vols. vi. and vii. of the second series of the 
Transactions are especially rich in communications from this 
author, the quarto plates offering advantages for illustration. He 
clears up doubts as to the marsupial character of Thylacotherivm and 
Phascolotherivm from the Stonesfield Slate, and combats the notion 
that the so-called Basilosawnis was a reptile possessing teeth with 
double fangs. Five quarto plates are devoted to the illustration of 
a species of Olyptodon from South America, whilst three classes of 
Yertebrates are noticed from the London Clay, and descriptions given 
of five species of Lahyrinthodon from Warwickshire. Of course, all 
this is ancient history, but it may serve to direct attention for a 
moment to what was goiug on at the Geological Society fifty years 
ago. Several years later he writes largely on Dicynodon, His 
description of Hyopotamus from the Isle of Wight is also of this 
period. In our Quarterly Journal his papers have been numerous, 
but many of them are rather short. The Vertebrates of South 
Africa have edways held an important place in these communicar- 
tioDs. 

Eeferring to Owen's work generally, none but an expert must 
presume to venture an opinion. Criticisms on his numerous specu- 
lative treatises would nowadays be somewhat out of date. His 
opposition to what was once called Darwinism is a curious episode 
in his career. At the celebrated meeting of the British Association 
at Oxford in 1860 his assistance was of use in enabling the anti- 
Darwinians to maintain a good defensive position ; but two years 
later, at Cambridge, oven Owen's powers of persuasion could not 
avert defeat. His attitude has been attributed to various causes, 
such as a predilection for bishops, or to jealousy that others should 
have forestalled him in interpreting the great riddle of the succes- 
sion of life. Whatever may have been the cause, it is admitted that 
the researches of Owen himself paved the way for the reception of 
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the doctrine of Evolution, nor was his attitade in later years one of 
aotiye hostility. 

When all is summed up, we recognize in Owen a man highly 
gifted by Nature, and who knew how to make use of his talents — a 
Tare faculty in a genius, as Owen most undoubtedly was. His very 
presence had in it something remarkable, and that he possessed l^e 
power of fascinating his hearers is amply testified by what fell from 
the Prince of Wales on a recent occasion. Some people may fancy 
that cataloguing museum specimens and describing the remains of 
extinct animals is necessarily associated with a peculiarity of 
character in unison with the subject. But the whole history of 
Owen contradicts such a supposition. Skilled beyond others in tiw 
science of comparative anatomy, an eloquent lecturer, a courteous 
^and sympathetic official, an indefatigable writer, Owen also presented 
a bright social side, as those who had the pleasure of knowing him 
have ever testified. Surely we cannot be far wrong in ranking him 
among the Great Men of the Nineteenth Century. 

Henby Fbanois Blakfobd, P.R.S., was bom in 1834 in Bouverie 
Street, Whitef riars, where his father had a manufactory, on the site of 
the * Daily News ' printing-office. His early education was obtained 
«t private schools in Brighton and Brussels, and after studying for 
some time at the old School of Design in Somerset House, he joined 
the Hoyal School of Mines at its commencement in 1851, and a life 
that might otherwise very possibly have been devoted to art, for he 
was an admirable draughtsman, was thenceforward gained to science. 
At the Koyal School of Mines he took the first place in his year, 
and received the Duke of Cornwall's Scholarship, then the only 
prize. After a year's study in Freiberg and another year in London, 
which he employed in preparing a translation of v. Eobell's work 
on the Blowpipe, his first publication, he was appointed to the staff 
of the Geological Survey of India, together with his brother, Mr. W. 
T. Blanford, and landed in Calcutta at the end of September, 
1866. 

Almost immediately after their arrival in India, the two brothers 
:and Mr. W. Theobald were despatched to examine and report upon 
an almost unknown coal-field around Talchir in Orissa. The work 
done was chiefly memorable geologically for one discovery, that of 
the Talchir boulder-bed, and for the circumstance that, chiefly 
through Mr. H. E. Blanford's observations, the first step was taken 
towards the classification of the remarkable series of beds associated 
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with the Indian coal-bearing rocks, for both the underlying Talchir 
division and an overlying mass vrere separated from the Damuda 
or true coal-bearing beds. For some time afber this Mr. H. F. 
Blanford was engaged in Calcutta in charge of the Survey Office, 
and was occupied with palseontological work in the Museum, but in 
1857 he was placed at the head of a strong Survey party that wa» 
despatched to Madras, and he was chiefly engaged for the next 
three or four years in examining the Cretaceous beds near Trichi- 
nopoly and Pondicherry, some fossils from which, described by^ 
Prof. E. Forbes and Sir P. Egerton, had attracted much attention 
in Europe. The stratigraphical work on the Indian Cretaceous 
beds was mainly palsBontological, but the classiflcation established 
by Mr. Blanford was fully confirmed by Dr. F. Stoliczka's well- 
known description of the fauna. A commencement of this descrip- 
tion was made by Mr. Blanford himself, who published an account 
of the jN^autilidse and BelenmitidsB in the ^ PalBBontologia Indica ^ 
before he left the Survey in 1862. The geology of the area was 
described in a report published in the fourth volume of the 
Memoirs of the Geological Survey of India. An account of the 
geology of the Nilghiri Hills in the first volume of the same 
Memoirs was the only other report on the Madras Presidency by 
Mr. Blanford that was published by the Survey. 

The causes of Mr. Blanf ord's retirement from the Survey were 
partly injury to his health produced by exposure to the climate, 
partly strained personal relations with the Superintendent of the 
Survey, the late Dr. T. Oldham. After staying for a short time in 
Europe and recovering his health, Mr. Blanford was appointed to the 
Science Professorship at the Presidency College, Calcutta, and was 
from 1864 to 1872 on the staff of the Bengal Educational Depart- 
ment. He became in 1864 one of the Hon. Secretaries of the 
Asiatic Society of Bengal, and about this time took up the subject 
of Indian meteorology, at first in connexion with cyclonic storms, 
of which a very severe one visited Calcutta in 1864. He was for 
some years a member of a Meteorological Committee appointed by 
the Government ; in 1867 he became Meteorological Eeporter ta 
the Government of Bengal ; and finally, in 1874, a new department 
having been formed by the Government of India, he was placed at 
its head. This post of Meteorological Eeporter to the Government 
of India he held until his retirement from the Indian Service in 
1888. After his retirement he resided at Folkestone until his- 
death on January 23rd, 1893. 
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Besides a number of important reports and works on meteorology, 
Mr. Blanford was author of several papers on fossil and recent 
moUusca and of two treatises on the geography of India. One of 
these has been used for many years as a text-book by schools and 
colleges in India ; the other is a recent publication, and forms one 
of Macmillan's Geographical Series, published under the editorship of 
Sir Archibald Geikie. Another recent publication of Mr. Blanf ord's 
is * A Practical Guide to the Climates and Weather of India, Ceylon, 
and Burma, and the Storms of Indian Seas.' He also wrote, in 
conjunction with the late Mr. J. W. Salter, the Palaeontology of 
Niti. His only contribution to the Quarterly Journal of this 
Society was an important paper published in 1875 on * The Age 
and Correlation of the Plant-bearing Series of India, and the former 
existence of an Indo-Oceanic Continent.' 

Mr. H. P. Blanford became a Pellow of the Geological Society 
in 1862 and of the Eoyal Society in 1880. He was President of 
the Asiatic Society of Bengal in 1884-85. 

Thomas William Flbtchee, M.A., F.K.S., F.S.A., late Colonel in 
the Staffordshire Militia, was born at Darlaston, Staffordshire, on 
the 25th May, 1808. He was educated at Dublin, and took his M.A. 
at that University, being also an M. A. of Oxford. For some years he 
practised as a solicitor at Dudley, and in 1860 became a barrister of 
the Inner Temple. At one time he was much interested in the 
fossils of his native county, and in 1850 contributed two short 
papers on Dudley Trilobites to our Quarterly Journal. When the 
meeting of the British Association took place at Dudley in 1849 his 
collection attracted the attention of several notabilities, among whom 
were Prince Charles Lucien Bonaparte, Sir K. Murchison, Drouyn de 
Lhuys, Joachim Barrande, Edward Forbes, etc. Subsequently Colonel 
Fletcher parted with his collection to the Woodwardian Museum, 
and apparently ceased to collect fossils. Nevertheless, he is said to 
have taken an interest in geology to the last, and often attended 
the field meetings of the Dudley Geological Society. He died at 
Launeswood House, near Stourbridge, on the Ist February, 1893, 
within a few months of completing his 85th year. 

Thomas Da vies was bom on the 29th December, 1837, in the 
neighbourhood of London. He was the son of Mr. William Davies, 
F.G.S., of the Geological Department of the British Museum. 
Having somewhat of a roving disposition, he went to sea at the age 
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of 14, and during the four years that he was afloat visited India, 
Singapore, China, South America, and other countries. In 1858 
he was appointed a third-class assistant in the Mineral Department 
of the British Museum under Prof. Maskelyne, and became a junior 
assistant in 1863. For nine years he was Prof. Maskelyne's only 
assistant, and it was in the arrangement and labelling of the 
immense mass of specimens under that gentleman s supervision that 
he acquired an eye-knowledge of minerals which has rarely been 
surpassed. Subsequently, under the same tuition, he obtained a 
knowledge of the microscopic characters of rock-forming minerals, 
which rendered him a very practical petrologist. 

In 1880 Mr. Davies was promoted to the grade of first-class 
assistant, and by a singular coincidence his father, Mr. WiUiam 
Davies, obtained similar promotion in another department of the 
British Museum on the very same day. In that year also Mr. T. 
Davies was awarded the Balance of the Proceeds of the WoUaston 
Fund, the then President specially commenting upon the generous 
assistance he was so ready to afford to others. He became a 
Fellow of this Society in 1870, served on the Council during 
1886-87, and contributed appendices on the microscopical structure 
of rooks to papers written by Dr. Hicks. 

His publications were not numerous, although he contributed 
articles on mineralogy and petrology to more than one Magazine. 
Of late years, however, he took a deep interest in the Mineralogical 
Society, of which he was one of the original members, and for a long 
time was Foreign Secretary and practically Editor of their Journal, 
his very considerable knowledge of French and German being of 
material service to him in this connexion. One feature was particu- 
larly conspicuous in Mr. Davies, viz. his readiness to oblige. Thus he 
earned the goodwill of his colleagues, and of those numerous friends 
and acquaintances who were so ready to avail themselves of his 
practical knowledge in the judging of minerals. About two and a 
half years ago he was attacked by serious illness, and though he 
recovered for a time, his constitution was too severely shaken, and 
he died at East Acton on December 21st, 1892, within a few days 
of completing his 55th year. 

Fenby John Marten, M.Inst.C.E., was born in 1827. He was 
a well-known hydraulic engineer, and had been adviser to the Board 
of Agriculture, the Severn Commissioners, and the Staffordshire 
and Worcestershire Canal Company. He became a Fellow of this 



Digitized by LjOOQ IC 



56 PBocBSDixres of the gbolooical sooieit. [May 18937 

Society in 1888^ and two years aiterwarda read a paper ^ On some 
Water-worn and Pebble-worn StoDes taken from the Apron of the 
Holt-Fleet Weir on the Eiver Severn.' Quite recently, Mr. Marten 
gave evidence before the Eoyal Commissioners on Water Supply a& 
to the practicability of constructing storage-reservoirs in the Upper 
Thames Yalley. He died on November 3rd, 1892, in his 66th year, 

EnwABD Hammond Habgbaves, late of Sydney, New South Wales, 
was bom at Gosport on October 7th, 1816, being the third son 
of John Edwards Hargraves, then a Lieutenant in the Sussex 
Militia. E. H. Hargraves was educated at Brighton Grammar 
School, and afterwards at Lewes. When 14 years of age he went 
to sea and had to ' rough it ' on board a merchant-vessel for nearly 
three years, ultimately landing in Australia in 1832. After a few 
more years devoted to a roving life, we find him engaged as a 
rearer of stock in Eastern Australia, where he appears to have been 
not unmindful of the geological features of that district, which was 
afterwards to become the scene of his celebrated discovery of gold. 

Not being very successful in business, he sailed for California in 
1849, in the hope of making a fortune by gold-mining. His ex- 
periences in that region quickly convinced him of the similarity in 
structure that existed between the auriferous rocks of California 
and certain districts in New South Wales with which he was well 
acquainted. Mr. Hargraves accordingly returned to the country of 
his adoption, and on the 4th February, 1851, set out from Sydney 
for the region where he expected to find gold. On the 12th of that 
month, having arrived at Lewis Ponds Creek, he succeeded in 
proving to his companion that they had been walking on gold, 
since, after a few washings on a small scale, it was clearly demon- 
strated that the alluvium was auriferous, and subsequently a con- 
siderable quantity of gold was obtained by the party. Ultimately, 
Mr. Hargraves was instructed to point out the gold-field to the 
Government Geologist, whom he accompanied to Ophir, a place 
since then well-known in the annals of Australian gold-mining. 
Not many weeks elapsed before the usual rush of prospectors ensued, 
and the once lonely spot suddenly became populous. 

Some of us, perhaps, are old enough to remember the controversies 
which took place forty years ago with reference to the first discover)- 
of gold in Australia. The disputed claims of Sir Eoderick Mur- 
chison and the Rev. W. B. Clarke to the honour of the scientific 
discovery are matters of history. Although there had been accidental 
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discoveries of small samples of gold at various times, it is a singular 
oiroumstance that Count Strzelecki's work on New South Wales, 
published in 1845, contains no allusion to the presence of gold in 
the rocks of that country. However, it cannot be doubted that the 
subject of the present notice was the first practical discoverer of 
gold in Australia, and as such received many valuable gifts and 
testimonials. He was made Commissioner of Crown Lands in New 
South Wales, and on his vacating that office the Legislative Council 
awarded him £10,000, a sum which he considered scarcely adequate, 
bearing in mind the enormous amount of wealth that his discovery 
had brought to that colony. 

In 1854 we find Mr. Hargraves in England, and in the following 
year he brought out his work on Australia and its Gold Pields, 
which was published in London. In that year also he became a 
Fellow of the Geological Society, though we do not appear to have 
received any papers at his hands. Nevertheless, he was evidently 
a man with considerable powers of observation, a geologist by 
instinct, as it were, and the chapter which treats of the scientific 
and practical discoveries of gold in Australia is an interesting 
geological disquisition. 

We do not know much of his later life, though it is said that 
throughout his career he was more remarkable for generosity 
than prudence. The 25th anniversary of the great gold discovery 
was duly kept at Sydney in 1876, shortly before which event the 
Parliament of New South Wales granted him a pension for his 
services. In the Queen's Jubilee year, being the 36th since the 
discovery of gold in New South Wales, then comprising the Colony 
of Victoria, he made a last appeal to the Legislature of the latter 
colony to fulfil their obligations towards him, obligations which they 
had admitted but never discharged. Whether or no he was suc- 
cessful in this application is unknown to me. 

He died, presumably at Sydney, on October 30th, 1891, at 
the age of 75. ' The announcement of his death did not reach this 
Society until the autumn of the following year. 

JoKRT MuBBAY, the third of that name, was bom in London on the 
16th April, 1808. He received his early education at Charterhouse, 
and proceeded thence to the University of Edinburgh, where his 
attention was much drawn to Natural Science. In 1828, at the 
early age of 20, he joined his father's business, as one of the firm of 
well-known publishers in Albemarle Street, and in the same year he 
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appears to have become a Fellow of this Society, before he wfiM 
21 years of age. Consequently, although not the oldest Fellow at 
the time of his death, he was the Father of the Society when that 
event occurred, having been a contributing Fellow for 64 years. 

In early life John Murray developed a taste for travelling, and 
when 21 years of age visited Belgium, and in the following year 
France and Italy. We are told that he travelled, note-book in 
hand, preserving an ample record of plaxjes and events ; so that, in 
this way, at a comparatively early stage of his career, he originated 
the famous series of handbooks, which for many years enjoyed almost 
a monopoly amongst the travelling public — before, in fact, he 
succeeded to his father's business in 1843. 

John Murray was one of the original Fellows of the Eoyal 
Geographical Society ; he sat on the Council of that Society as long 
ago as 1850 and subsequently. He was of frequent assistance to 
Murchison, who in his later years almost made that Society his 
home. Murray had also been associated with the Eoyal Agricultural 
Society from its commencement, and had arranged with Mr. Philip 
Pusey, fifty-four years ago, the terms on which their Journal was 
originally published. 

He does not appear ever to have taken an active part in the 
affairs of this Society, and from the fact that no cross is attached to 
his name in our List 1 conclude that he never contributed to its 
publications. Nevertheless he was a man of letters, a scholar as 
well as a publisher, and was especially interested in physiographical 
problems. An anonymous brochure entitled * Scepticism in Geology,' 
published in 1877, is attributed to his pen. This work to a certain 
extent seems to have reflected the views of Murchison, since it was a 
kind of protest against the ultra-uniformitarianism which then 
prevailed. The Author more- especially opposed the fashion of 
attributing all the features of the earth's surface to denudation, 
and protest/od strongly against Eamsay's theory of lake-basins. 

Mr. Murray died in London on the 2nd April, 1892, aged 84 
years. At his funeral, to meet the convenience of personal Mends, 
among whom was Mr. Gladstone, the first part of the burial service 
was read at St. James's Church, Piccadilly, whence his remains 
were finally transferred to Wimbledon. 

William Eeed was bom at Malton, in Yorkshire, on the 2l8t 
December, 1810. He was educated at Monkman's School in York, 
and afterwards at Thornton, near Pickering. After having been 
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duly articled to a local surgeon, he studied Medicine and Surgery 
both in Leeds and in London, and in 1838 became a Member of the 
Boyal College of Surgeons. From 1839 to 1842 he was House- 
Surgeon of the York County Hospital, and towards the close of the 
latter year he proceeded to Paris and attended lectures in the 
Faculte de Medecine. Betuming to England in 1843 he commenced 
a country practice at Whitwell, a village on the Oolites a few miles 
west of his native Malton. Thence he ultimately removed to York, 
where for upwards of 30 years he applied himself with much success 
to the work of a general practitioner. In his later years he re- 
linquished practice, and continued to devote a great paH' of his 
time to the-increase of his already large collection of fossils. 

There can be very little doubt that Mr. Beed strengthened, if he 
did not imbibe, his taste for fossils in the pleasant valley of Derwent, 
where he first settled down to practise after his return from France. 
His collection of the Inferior Oolite fossils of that district, carefully 
separated from those of the Coralline Oolite of Malton itself, is a fairly 
good one and was of much use in assisting geologists to discriminate 
between the two formations. It gives me great pleasure to record 
the assistance that I have myself received from him in that respect. 
In early days, Mr. Eeed's specimens were mainly the spoils of his 
own hammer, but as time went on his attention was largely devoted 
to the purchase of collections, and year after year he kept adding to 
the stock until the house in Blake Street was full to overflowing. 
Indeed his work in Geology seems to have been chiefly in this 
direction, for there is no record of his having written anything 
except a short note on a boring at Masham. Fortunately, as 
Honorary Curator in Geology to the Yorkshire Philosophical Society, 
this king of collectors found a legitimate outlet for his accumu- 
lating treasures. In their excellent Museum at York, Mr. Beed 
had the pleasure of arranging the different collections which from 
time to time he had presented to them, and almost to the day of 
his death found a congenial occupation in making good any de- 
ficiencies which might happen to be noticed. 

He died at York on May 9th, 1892, after a short illness, in his 
82nd year. 

Sir JahesiBrunlees, M.Inst.C.E., F.B.S.E., was bom at Kelso <Jn 
the 5th January, 1816. After leaving school he was put by his 
&ther to gardening and farm work, with the intention of his being 
trained as a landscape gardener. Having a desire for a higher 
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education he went to the University of Edinburgh for two sessionsy 
and there made the acquaintance of Mr. Alexander Adie, by whom 
he was engaged in 1838 as his assistant on the Bolton and Preston 
Bailway. This engagement seems to have fixed his career in life, 
aod subsequently he had an important share in the construction 
of many railways both in this country and abroad. He became 
a Fellow of this Society in 1862. In May 1886 he received the 
honour of Knighthood in connexion with the Mersey Tunnel 
Bailway. He was a Past-President of the Institution of Civil 
Engineers and a Fellow of the Boyal Society of Edinburgh. 

He died at Wimbledon on the 2nd June, 1892, at the age of 76, 

Lewis Llbwelltk DrLLwxK was bom at Swansea in 1814, being 
the second son of Mr. Lewis Weston Dillwyn, of Sketty Hall, a 
well-known botanist and student of Natural History. The Dillwya 
family originated in the county of Hereford, but migrated with 
William Penn in 1699 ; and thus it happened that the grandfather 
of our deceased FeUow was born in Pennsylvania. The Dillwyns- 
were first associated with Swansea in connexion with the Cambrian 
Pottery Works. Mr. L. L. Dillwyn married in 1838 the daughter 
and heiress of Sir Henry de la Beche. He was a magistrate and 
deputy-lieutenant of the county of Glamorgan, and Lieutenant-Colonel 
Commandant of the Glamorganshire Eifle Volunteers. Although 
a Fellow of this Society and also of the Linnean, his energies seem 
to have been mainly directed to politics. He was elected member 
for Swansea in 1855 and continued to represent that borough in 
each successive Parliament until his death, which occurred very 
suddenly on June 19th, 1892, during the excitement of the last 
general election, when he was in the 79th year of his age. 

Albxaitdeb Nobman Tate was bom in 1837, at Wells in Somerset, 
and educated at the Chapter Grammar School of that city. He 
early evinced a taste for chemistry, and having entered the laboratory 
of the late Dr. Muspratt at Liverpool, he ultimately became one of 
the principal consulting chemists in that neighbourhood, being 
especially recognized as a leading authority on petroleum. 

His public educational work commenced soon after he settled in 
Liverpool, and both by teaching and lecturing he did much ta 
popularize science. Besides having initiated, in conjunction with 
Mr. James Samuelson, the Liverpool Science and Art Classes, he 
established the Liverpool Science and Art Teachers' Association and 
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took a strong interest also in the geological work of that city and 
neighbourhood. Although his special subjects were chemistry, 
physiology, botany,* and general biology, he did good service to 
Oeology by analysing many of the rocks in the neighbourhood of 
LiverpooL Thus he discovered the presence of iserine in the decom- 
posed greenstones of the Boulder-clay in the valley of the Mersey, 
and showed that the colour of certain black bands in the local Triassic 
sandstones was due to the presence of manganese. The Proceedings 
of the Liverpool Geological Society contain many of his memoirs. 
About five years ago Mr. Tate became a Fellow of this Society, 
and although he never contributed anything to our Proceedings, we 
may well believe that, had he been spared, so promising a recruit 
would have enriched the Quarterly Journal with more than one 
valuable paper. 

He died, after a long illness, on July 22nd, 1892, at the 
comparatively early age of 55, leaving a distinct void, we are told, 
in the intellectual life of Liverpool. 

David Gobse Gleu^ was bom at Hawkhead, near Glasgow, in 1823. 
He received his early education in Paisley and at Glasgow Grammar 
^hool, and having turned his attention to engineering, ultimately 
became partner in the firm of Glen and Boss. Prospering in busi- 
ness, he had the opportunity of indulging his scientific tastes, which 
were in the direction of Geology and especially of Mineralogy. 
Prom the year 1860, Mr. Glen was an active member of the Glasgow 
Oeological Society, frequently representing that Society at the 
meetings of the British Association. He became a Fellow of this 
Society in 1876 and occasionally attended the meetings tiU within 
two or three years ago. He is said to have possessed one of the 
£nest private collections of minerals in Scotland, which he was 
always glad to show to strangers interested in the subject ; indeed, for 
many years, his scientific friends were entertained annually at his 
own house, where his collections were exhibited and explained. 

Mr. Glen, who, in addition to his scientific qualifications, was a 
public-spirited citizen of Glasgow, died in November, 1892, at the 
Age of 68. 

John Hookb Taunton, M.Inst.C.E., was born in April, 1820, at 
Totnes, in Devonshire. For many years he was engineer to the 
Thames and Severn Canal. Having always paid great attention to 
the Springs and Water Supply of the Cotteswold area, he was 
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regarded as an authority on the water question, and contributed 
valuable information to the Eeport of the Eoyal Comxaission on 
Water Supply in 1869. 

As an old Member of the Cotteswold Naturalists' Held Club, he 
contributed papers on the Hydrology of the Cotteswolds, on the 
Geology of the Sapperton Tunnel, and other subjects. Less than a 
twelvemonth has elapsed since he n^ade an interesting communication 
to that Club on the Dynamic Geology of Palestine, in which the 
salient features of that remarkable region were well described. 

Mr. Taunton resided latterly at Stuart House, near Stroud, where 
he died on the 31st January, 1893, aged 73. 

Thomas Wynne, M.Inst.CE., was born at Tenbury on the 7th 
February, 1807, and was educated at Ledbury. About the year 
1830 he removed into Staffordshire, where he turned his attention 
to the study of mine-engineering, became managing partner in » 
Colliery Company, and practised as a consulting engineer. Mr* 
Wynne was appointed one of H.M. Inspectors of Mines in 1852, 
f^nd two years afterwards became a Pellow of this Society, 
Throughout li f e he took an active and intelligent interest in ajil 
engineering and mining discoveries, and there were few subjects 
of this nature with which he was not practically conversant^ 
He resided at the Manor House, near Gnosall in Staffordshire, 
where he died on June 4th, 1891, in the 85th year of his age. 
The announcement of his death did not reach this Society until 
the autumn of the following year. 

John Sirong Nbwbbery, Professor of Geology in Columbia Uni- 
versity, New York City, was bom on the 22nd of December, 1822, 
at Windsor, Connecticut. He graduated at Western Eeserve College 
in 1846, and at the Cleveland Medical School in 1848, and began 
the practice of medicine at Cleveland, Ohio, in 1851. In 1855 he 
commenced his labours in Geology, the science to which, in connexion 
with its fellow-science, Palseontology, he devoted the chief part of 
his remaining years. He received in that year an appointment as 
geologist and botanist of the expedition sent out by the U.S. Govern- 
ment under Lieutenant Williamson to explore the region on the Pacific 
between San Prancisco and the Columbia Biver ; and the 6th volume 
of the Government Keports on a ' Practical Eoute for a Eailroad 
to the Pacific,' published in 1857, contains the results of his work. 

In 1857 and 1858 he was engaged in exploring the Colorado 
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Biver on the expedition under Lieutenant Ives. The party as- 
cended the river in a steamer for 500 miles from its mouth, and 
hrought back grand views of the wonderful scenery of the canon, 
then for the first time explored, for the illustration of his excellent 
Geological Beport, as well as for that of the Commander of the 
Expedition. Again in 1859 he was geologist of the Government 
expedition under Captain Macomb, which explored the country of 
the San Juan and Upper Colorado, and thus had an opportunity for 
the geological study of part of Utah, Northern Arizona, and N'ew 
Mexico. His report appeared, after much delay, in 1876, in con- 
nexion with the Eeport of an Expedition from Santa Ee to the 
junction of the Grand and Green Kivers. The volume contains, 
besides a general report on the geology of the regions visited, de- 
scriptions by E. B. Meek of his Cretaceous fossils, and by himself 
of the other fossils, including Carboniferous Brachiopods and Eishes, 
and Triassic plants from Abiquiu, New Mexico, and Sonora, Mexico, 
the figures of the plants occupying Ayo of the eight plates. 

During the Civil War, Dr. Newberry was a member of the Sani- 
tary Commission for the five years following September 1861, and 
had charge of the work of the Commission in the valley of the 
Mississippi. 

In 1866 Dr. Newberry received the appointment of Professor of 
Geology at the Columbia College School of Mines. In 1869 he was 
made State Geologist of Ohio; and the volumes published on 
Geology and Paleeontology contain much written by him on the 
stratigraphy of the various parts of the State, but still more on the 
wonderful collections of Devonian and Carboniferous Eishes which 
the rocks afforded him, and on numerous fossil plants. 

In 1888 Dr. Newberry published, in connexion with the United 
States Geological Survey, a quarto volume of 95 pages and 26 
plates on the Eossil Eishes and Eossil Plants of the Triassic rocks 
of New Jersey and the Connecticut Valley ; and in 1889 a similar 
volume of 228 pages and 53 plates on the Palaeozoic Eishes of 
North America. A report of like completeness on the Amboy 
Clays (Cretaceous) of New Jersey was nearly ready for publication 
two years ago, when a stroke of paralysis put an end to his long 
and most fruitful scientific labours. Besides his larger reports 
above mentioned, he published many shorter papers connected with 
all departments of Geology. 

Dr. Newberry was one of the corporate members of the U.S. 
National Academy of Sciences. He was elected a Eoreign Member 
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of our Society in 1883, and received the Murchison Medal in 1888. 
From 1867 until recently he was President of the New York 
Academy of Sciences. He was a man of great excellence of cha- 
racter. While deeply devoted to science and an earnest worker, he 
was yet willing to give up several years to the superintendence of 
soldiers' hospitals at the time of his country's need. 

Dr. Newberry died on the 7th December, 1892, within a few 
days of completing his 70th year. 

NicoLAi J. VON KoKSCHAEow, Major^Gcneral in the Russian Army, 
was bom in Siberia on the 5th December, 1818, and at the age of 
12 was sent to St. Petersburg to be educated at the Military School 
of Mines. When only 22 years of age he had the good fortune to 
be selected to accompany Murchison and De Vemeuil during three 
successive summers, and afterwards De Keyserling, in their exten- 
sive journeys through different parts of Russia. Subsequently 
Kokscharow spent some years in foreign countries, where he had 
good opportunities for making the acquaintance of distinguished 
men of science, but always with a leaning towards the mineralo- 
gists, of whom, in England, Miller was his chief correspondent. 

On his return to Russia he received important appointments in 
connexion with scientific institutions, all more or less under the 
government of that country, and ultimately he was appointed to 
the Directorship of the Institute of Mines, a post which he occupied 
for 13 years. In 1865 he was made an Honorary Member and 
Director of the Imperial St. Petersburg Mineralogical Society, 
afterwards becoming Honorary Director in 1891. Such was the 
esteem in which he was held by men of science that, when his 
jubilee was celebrated in 1887, addresses of congratulation from all 
parts of the world poured in upon the Russian savant. 

Of his works, which were numerous, the most important is the 
' Materialen zur Mineralogie Russlands,' the publication of which, 
in ten volumes, ranged from 1853 to 1891. We can well believe 
that a country so rich in minerals as Russia, both European and 
Asiatic, must have afforded a congenial field for the exercise 
of KokscharoVs talents, but the Author ultimately included the 
minerals of other countries in his magnum ojms. The publications 
of the Imperial St. Petersburg Mineralogical Society are full of 
papers by him. A collection of topaz, on which he worked, is now 
in the British Museum ; whilst our own Quarterly Journal con- 
tains abstracts of two of his papers furnished by Count Marschall, 



Digitized by LjOOQ IC 



Vol. 49.] ANinTEBSABY ADDBBB8 OF THE PBEBIDENT. 65 

' On Clinochlore and Mica ' and ' On Crystallized Euclase in the 
Ural.' He contributed papers largely to Poggendorf s Annalen, 
to Silliman's Journal, to Leonhard and Bronn's Jahrbuch, and to the 
St. Petersburg and Vienna Academies of Science. 

He continued to work to the very last, dying at St. Petersburg 
on the 2nd January, 1893, at the age of 75, and the esteem in 
which he was held by all classes was amply shown at his funeral 
in the environs of that city. 



01^ SOME RECENT WORK OF THE GEOLOGICAL SOCIETY. 

Beabdtg in mind that several of the later occupants of this Chair 
have selected special subjects for the Anniversary Address, it has 
occurred to me that some notice of a portion of the work brought 
before the Society during a limited period might not be without 
interest to the Fellows. The Quarterly Journal is a rich mine to 
exploit, and although some portions of it may be rather stiff reading, 
yet there is a large amount of material which will repay close atten- 
tion. The limitation which I propose in this case covers a period of 
about seven years, during which time I have had the honour of 
serving the Society in one official capacity or another, and conse- 
quently have had my attention specially drawn to many of the 
papers which have been read. 

It would of course be out of the question to attempt to deal com- 
prehensively with all the subjects which have been brought before 
the Society ; but as the Fellows might like to be reminded of what 
we have been doing during this septennial period, it will be con- 
venient to offer a rough classification and enumeration of the 
communications which have been made. Strict numerical accuracy 
is not attempted, nor is it claimed that the classification is the best 
that could be devised. My object is simply to draw your attention 
to what has been going on, aad afterwards to select some one or 
more subjects for further consideration. In so doing it may be 
necessary briefly to allude to works outside the publications of the 
Society. 

Certainly one of the most popular subjects has been Pleistocene 
Geology, Many of these papers, as possibly some of you may 
remember, attracted considerable audiences and were provocative of 
interesting and prolonged discussions. Upwards of thirty papers 
have been read dealing with the Pleistocene Geology of the British 
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Isles, besides one or two referring to foreign localities. With these 
may be grouped about half a dozen papers which deal with theo- 
retical questions in connexion with glaciation. It is scarcely 
necessary to remind you that the Nestor of British Geology, 
Prof. Frestwich, has been one of the chief contributors to this branch 
of our science. As the subject is a popular one, I have dwelt upon it 
at some length, always with the express reservation that I have no 
special qualifications for the task. 

In Tertiary Geology there was an important paper by Messrs. 
P. P. Kendall and E. G. Bell on the Pliocene Beds of St. Erth, and 
about a dozen papers on various members of the Eocene, especially 
on the Bagshots of the western part of the London Basin ; Br. Irving 
and Messrs. Monckton and Herries distinguished themselves in this 
connexion. Prof. Prestwich contributed an important paper on the 
correlation of the Eocene strata in England, Belgium, and the 
North of Prance, and Mr. Starkie Gardner, with the assistance of 
Messrs. Keeping and Monckton, contributed a very useful paper 
on the Upper Eocene, comprising the Barton and Upper Bagshot 
formations. 

Under the heading of Tertiary Geology it vrill be convenient also 
to consider certain oceanic deposits in the West Indies and else- 
where, with more particular reference to the island of Barbados. 

The papers on Cretaceous Geology, including some specially de- 
voted to palaeontological subjects, are about nine in number, and 
among these are memoirs by Messrs. Jukes-Browne, William Hill, 
and Lamplugh, which will require to be considered in some det^. 

There have been about fifteen papers on Jurassic Geology^ 
including the Ehastic, Most of these relate to English localities, and 
a few are purely palaeontological. The correlation of the Upper 
Jurassic strata of the Swiss Jura with those of England was a 
valuable contribution from the late Thomas Roberts, of the Wood- 
wardian Museum. There is also an important paper by Mr. S. S. 
Buckman on the Cotteswold, Midford, and Yeovil Sands, and con- 
tributions from other well-known authors, to some of which I hope 
to be able to draw your attention with more detail subsequently. 

It might have been surmised that there was not much left to 
say on the Triassic and Permian formations. Yet we have had 
eight papers, including one by Mr. Wilson on the Durham Salt 
district, and a very interesting paper by Mr. Horace T. Brown on 
the Permian rocks of the Leicestershire Coal-field ; while Messrs. 
Irving and Hull have given us their views on the Eed Bocks of 
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DevoD. Perhaps I may find time to expand this subject a little and 
therewith conclude the present Address. 

Of the other subjects brought before the Society there is one of 
considerable importance with which I shall not venture to meddle, 
viz. Vertebrate Palaeontology. In this branch of science there have 
been between fifty and sixty papers published in the Quarterly Journal, 
some of which are rather short. Messrs. Seeley and Lydekker 
have been the most prolific authors, although Messrs. Huxley, Hulke, 
and Smith Woodward have also contributed valuable papers. It is 
interesting to bear in mind that Sir Eichard Owen sent his last 
contribution to the Society in November 1886. The President on 
that occasion expressed his regret that the Author, owing to his 
illness, could not attend the Meeting, and thus reply to criticisms on 
the systematic position of Galesaurvs and the geological age of the 
beds in which it occurs. 

The subjects, then, for special consideration on the present occa^ 
sion include Pleistocene,, Tertiary^ Cretaceous^ Jurassic^ and possibly 
Triassic and Permian Geology, 

Pleistocene Geology. 

Some of the papers placed in this category might perhaps have 
been grouped under Yertebrate Palaeontology, such as that by 
Mr. Pisher on * Elephas meridionalis at Dewlish ' and a few others ; 
but these papers are certainly required to illustrate the subject of 
Pleistocene Geology. On the other hand, seeing that the most 
important factor in Pleistocene Geology was the Glacial Period or 
Great Ice Age, it will be convenient to consider by way of an 
appendix to this heading a certain number of papers dealing with 
the question of glacial climates, etc., from a more or less theoretical 
point of view. 

When these additions are made, there will have been upwards of 
forty papers on the subjects now under consideration. Of these the 
most important, perhaps, was the memoir by Prof. Prestwich * On the 
Westleton Beds,' which the Author found it convenient to divide 
into three parts; Prof. Prestwich has also contributed other papers 
of considerable magnitude in connexion with Pleistocene Geology. 
A large proportion of the papers read by authors relate to the South- 
east and the South of England ; and in the latter case especially the 
phenomena of districts not themselves glaciated have received con- 
siderable attention. Approaching nearer the sources of glaciation, 
we have a useful paper by Mr. Deeley on the Pleistocene succession 
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in the Trent basin, and several authors have written on North Wales 
and the Border districts. The north has yielded few papers, but we 
have one of considerable importance on the Drifts of Elamborough 
Head by M^. Lamplugh, and there is a paper by Mr. Kilroe on the 
direction of the ice-flow in the North of Ireland. Lastly, Mr. Jamie- 
Bon has contributed some supplementary remarks on the Parallel 
Eoads of Glen Roy. 

In making a division of the subject, the South-east and South of 
England are naturally the first areas to claim our attention. Owing 
to the number of communications and the varied character of the 
phenomena described, the arrangement of this large amount of matter 
is by no means an easy task. To attempt anything in the nature of 
a chronological classification would seem to be like offering the Apple 
of Discord at the very outset, since few are agreed as to the precise 
value of the words * post-glacial,' ' glacial,' and ' pre-glacial.' We 
may indeed adopt a common-sense interpretation, partly suggested 
by Prof. Prestwich, that ' post-glacial ' means the time during which 
the cold was diminishing, ^ glacial ' the time when it was at its 
Jieight, and ' pre-glacial ' the time during which the cold was 
increasing. It must be obvious to aU that no sound chronological 
arrangement can be based on these divisions, since ' glacial ' con- 
ditions may easily have prevailed in some parts of our island and 
^ post-glacial ' in others, more or less contemporaneously. 

The divisions then which I propose to adopt are in the main topo- 
graphical, and include the South-east of England, the South of 
England, Central England and North Wales, East Yorkshire, and 
the North of England and Scotland. 

South-east of England. — In many parts of this district the Chalky 
Boulder-day acts as a guide to a certain extent, and we can at least 
say in these cases whether a deposit is above or below the Boulder- 
clay. With this proviso I would draw attention to a paper by 
Mr. Candler on the Lacustrine Deposits of St. Cross. This place is 
situated within the drainage of the Waveney, the beds lying in a 
hollow of the Boulder-clay towards the northern edge of the plateau 
of Suffolk. The lacustrine beds themselves now occupy a ridge 
between two depressions, the valleys having been deeply eroded 
since the filling-up of the lake. The fauna and flora of such a 
deposit are interesting from the fact that there can be no doubt 
whatever of their marking a period subsequent to the deposition of 
the Boulder-clay of East Anglia, and though somewhat remote in 
time from that deposit, a considerable amount of denudation has 
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been effeeted subsequently. Hence we may call it * post-glacial ' as 
far as that district is concerned, although glacial conditions most 
likely still prevailed in the mountainous regions of the north and 
north-west. The uppermost beds were found to contain Elephas 
(^ jprimigeniu8\ Eqwus cahaUus, Bos taurus, Yor. jprimigenius, Genms^ 
sp., and Arvicolaj sp. Below this was a loam with seeds and shells. 
There was nothing especially Arctic in the plants, which were 
mainly of marsh- and aquatic species ; but the discovery, due to 
Mr. Clement Eeid, of the hawthorn as a fossil for the first time in 
Britain was a fact of considerable interest. 

Of approximately the same age as the St. Cross beds are those now 
celebrated deposits in Endsleigh Street, where Dr. Hicks last year 
discovered the remains of Mammoth, associated, as at St. Cross, with 
the bones of Deer, Horse, and Yole. In this case also the accom- 
panying flora contained no typically Arctic plants, but such as extend 
at the present time from the Arctic Circle to the South of Europe. 
That the climate, even in the Thames Valley, was then cold the 
Author had no doubt, and he observed that farther north the con- 
ditions were such as are considered, in part at least, characteristic 
of the Glacial period. The most natural inference from these 
statements and from the known facts of the case is that the Ends- 
leigh Street deposits are of early ' post-glacial ' age. Dr. Hicks, 
however, felt sure that the beds above the mammaliferous loam 
cannot be classed as post-glacial river-deposits, and he rather favoured 
the notion that they might be an extension of the Chalky Boulder- 
clay of the higher grounds, an opinion not justified by any marked 
lithological similarity. 

There are about half a dozen papers which deal with the Boulder- 
clay and Northern Drift of South-eastern England, north of the 
Thames. Mr. Bowe, in describing the rocks of the Essex Drifb, 
comments on the absence of granite, while quartz-porphyrites and 
felspar-porphyrites, as he calls them, are abundant ; but the most 
plentiful rocks are the dolerites, some of which resemble the whin- 
sill, whereas the basalts are stated to be like those of Scandinavia. 
The sandstones are chiefly of Carboniferous age, but there are some 
from the Spilsby Beds of South Lincolnshire, such as are known to 
be abundant in the Boulder-clay of West Norfolk. Most of the 
limestones belong to the Jurassic Series. 

How far this Author is correct in assuming the basalts of the 
Essex Drift to be like those of Scandinavia may be regarded as an 
open question. There has been a laudable desire for some yearfr 
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past to find boulders of Scandinavian origin in Eastern England. 
The Ehomben-porphyr of the neighbourhood of Christiania, for 
instance, has been fairly identified as an erratic on the coast near 
Cromer. Very recently a member of the Danish Geological Survey 
obtained three specimens of boulders in the same district, of which 
one was thought to have come from the south of Norway and the 
other two from so remote a district as Dalecarlia : they were either 
felspar- or felsite-porphyries. The subject of Scandinavian boulders 
has been likewise discussed by Mr. Lamplugh in his paper on the 
Drifts of Flamborough Head, where he quotes Mr. Harker to the 
effect that the bulk of the granitic and gneissic specimens might 
have been derived from Scandinavia or from the Scottish Highlands. 
Among them are some undoubted Norwegian rocks, while none 
can be pointed out as certainly brought, from Scotland : it may well 
be, then, that the whole of the doubtful rocks are also of Norwegian 
origin. The granite-and-gneiss group of Flamborough, according to 
Mr. Lamplugh, amounts to between 3 and 4 per cent, of the boulders 
at that spot. If one might venture to make a remark on this 
subject, it would seem that the felspar- and felsite-porphyries, rather 
than the granites and the gneisses, are the most likely rocks to 
survive the long journey across the North Sea. 

One of the most curious facts in connexion with Northern Drift 
is the discovery, narrated by Mr. Whitaker, of a deep channel of 
Drift in the valley of the Cam, also in Essex. The Drift here is 
said to consist mostly of loam or sand more or less bedded, together 
with clay (sometimes apparently a Boulder-clay full of pieces of 
chalk) and gravel. At Newport occurs the greatest thickness of 
Drift hitherto recorded in the South-east of England. In one case 
a boring of 340 feet, being 140 feet below the level of the sea, failed 
to reach the bottom of this curious rift in the Chalk. In this case 
we seem to be dealing mainly with beds below the great sheet of 
Boulder-clay, and thus the chief interest in these singular disco- 
veries centres in a period anterior to the deposition of that formation. 

The Rev. Edwin HiU drew attention to some features of the Boulder- 
clay of the adjoining district of West Suffolk, inferring that it must 
contain within its mass pervious beds or seams of some different 
material, and consequently that it is not a uniform or homogeneous 
mass. From the above considerations he argued that this Boulder- 
clay could not be the product of the attrition between an ice-sheet 
and its bed — a conclusion on the part of the Author apparently not 
shared by the majority of those present at the reading of his paper. 
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Coming nearer home, there are two papers relating to Glacial 
deposits in the Thames hasin, which raise questions of considerable 
interest. That by Dr. Hicks on some recently-exposed sections in 
the Glacial dejJosits at Hendon relates mainly to beds below the 
Chalky Boulder-day. But he observes that recently, on the Finohley 
and Hendon side of the Brent Yalley, there is good evidence that 
Boulder-day extends considerably below the 200-feet contour-line, 
and it sometimes reaches downwards through the underlying Drifts 
until it has completely penetrated them and touched the London 
Clay floor. It is these underlying Drifts which are of such extreme 
interest in that district. The view originally expressed by Dr. 
Hicks that the sands and gravels at and near Hendon should be 
classed with the so-called Middle Sands and iGravels of the Eastern 
Counties is now, the Author says, generally adopted. It is well 
within the recollection of many of the Fellows that our Secretary 
successfully conducted a large party of geologists over these sections 
in April last. The singular appearance of a mass, consisting mainly 
of reconstructed London Clay, sandwiched, as it were, between an 
upper and a lower gravelly series, wiU not be readily forgotten by 
those who were able to verify the sequence. These deposits reach 
downwards on the slopes below the 200-feet contour, and it is thought 
that they may be traced on other heights in N.W. Middlesex. The 
Author also considers that the implement-bearing deposits on ttie 
higher horizons in the Thames Valley should be classed as of con- 
temporaneous age with these undoubted Glacial deposits at Hendon 
and Finchley, which they so closely resemble. It would be more to 
the point, however, to find palsBolithic implements in these latter. 

Still more conclusive evidence as to the existence of low ground 
in what is now the basin of the Thames was adduced by Mr. Holmes 
in his paper on the new railway from Grays Thurrock to Eomford. 
In the Homchurch cutting 15 feet of Boulder-clay was seen to rest 
directly upon the London Clay near the 100-feet contour-line. This 
Boulder-clay is overlain by about 12 feet of sands and gravels, which, 
if we take the Boulder-clay as the time test, are locally post-glacial. 
It is in all respects a typical deposit, such as commonly occurs in 
Essex. Except in this cutting, we are told. Boulder-clay has never 
been seen in conjunction with the overlying deposits of the Thames 
Valley, either north of Romford or in the neighbourhood of Finchley 
and Hendon, the most southerly spots where it has hitherto been 
known to occur. 

The great series of papers by Prof. Prestwich on the Westleton 
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Beds relates to deposits below the East Anglian Boulder-clay. 
The first part deals more especially with the sections on the coasts 
of Norfolk and Suffolk, and the second with the range inland of the 
Westleton Beds or their presumed equivalents ; the third part, 
relating chiefly to the Southern Drift, belongs to another category. 

It is well known to students of geology that the classification of 
the yariable series of beds which lie between the undoubted Pliocene 
and the Chalky Boulder-clay in Norfolk and Suffolk has exercised 
the faculties of observers in East Anglia for a long period of time. 
There are few subjects, indeed, which have been more fruitftil of 
divergent opinion. No one can doubt the importance of these beds, 
for they contain the key to the history of the first half of 
Pleistocene time in this country. Prof. Prestwich, in describing 
the relationship of this group to the Crag Series below and the 
Glacial Series above, while he admits the value of the distinction 
drawn by Messrs. Wood and Harmer between the Norwich Crag 
and the Bure Valley Pebble-beds, does not think that either the palae- 
ontological or stratigraphical proofs respecting the position of these 
Pebbly Sands are so well defined in the Bure Yalley district as 
they are in the Westleton and Southwold districts, or so fitted to be 
taken as the type of a widespread geological zone. 

It is not very easy to understand the duplicate character of the 
• Westleton Beds.' However, we learn that on Westleton Common 
a general section shows about 60 feet of sandy shingle or pebbly 
sands without fossils. At Mundesley about half that thickness 
of variable gravels, sands, and clays occasionally fossiliferous, 
represents the series, which on the Norfolk coast is held to consist 
of the Arctic Freshwater Bed of Eeid, the Leda wiyoZw-bed of King 
and Eeid, and the Upper Freshwater Bed of Eeid. 

Since the Pebbly Sands at Westleton are themselves unfossiliferous, 
a difficulty occurs at the outset. It was, in fact, pointed out that 
although the name Mundesley Beds might be a useful local term for 
the series immediately above the Forest-bed, yet, if the term Westle- 
ton Beds was associated with them, it might turn out in the end 
that there were no • Westleton Beds ' at Westleton. As regards the 
above grouping, Mr. Eeid objected to his Upper Freshwater Bed 
being merged in the Westleton or Mundesley Series, giving reasons 
for his having included it with the Forest-bed group. As to classing 
the Arctic Freshwater Bed with this one, he noted that the fioras 
showed a difference of climate amounting to 2(f F., and thus he 
considered the grouping of the two unadvisable. 
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The Westleton Beds, oa above defined, were found to rest nncon- 
formably on various underlying beds : in places on the Forest-bed. 
Series, elsewhere on the Chillesford Clay, while occasionally the 
latter had been partly or entirely eroded before the deposition of 
the Westleton Beds. A similar discordance has been noted between 
the Westleton Beds and the overlying Glacial deposits, so that the 
former mark a distinct period, characterized by a definite fauna 
and by particular physical conditions. In spite of the discordance 
above mentioned. Prof. Prestwich is prepared to claim the Forest- 
bed as part of the Westleton Series, if the former should prove to be 
newer than the Chillesford Beds. The Westleton Beds being 
marine^ and the Mundesley Beds estuarine and freshwater, that 
author proposed to use the double term to indicate the two f acies. 
But these two facies were found to be local, and the most persistent 
feature of the beds is the presence of a shingle of precisely the same 
character over a very wide area. By means of this shingle the 
Westleton Beds may be identified far beyond East Anglia. More- 
over, unlike the Glacial deposits, they contain pebbles of southern 
origin. 

In tracing the Westleton Beds, or their presumed equivalents^ 
from the East Coast to the Berkshire Downs, they are seen to rise 
from sea-level to heights of 600 feet, in the first instance underlying 
all the Glacial deposits, and in the second rising high above them,, 
so that their seeming subordination to the Glacial Series altogether 
disappears. At Braintree, for instance, where the Westleton Beds 
are largely developed, they stand up through the Boulder-clay and 
gravel which wraps round their base ; while farther west, where 
they become diminished to mere shingle-beds, they attain heights 
of 350 to 400 feet, capping London Clay hills, where the Boulder- 
day lies from 80 to 100 feet lower down the slope, the difference in 
level between the two deposits becoming still greater in a westerly 
direction, until finally the Boulder-clay disappears. A plate of dia- 
gram-sections serves to illustrate these views, and we thus see how 
the Pebbly Series of East Anglia, for the most part at slight eleva- 
tions and covered by Boulder-clay in Essex, gets higher and thinner 
and more widely separated until it becomes a mere hill-gravel. As 
such it is found capping isolated eminences, 370 feet above Ordnance 
datum at Highbeach, 400 feet at Totteridge on the opposite side of 
the Lea, and 600 feet on more than one point of the Chiltems, where 
this Pebbly Series has been the means of preserving small outUera 
of the Tertiaries. 

VOL. XLIX. / 



Digitized by LjOOQ IC 



74 PBOCEEDIKGB OF THE GBOLOGICAL SOdEIY. [May 1 893, 

Since the identification of the Westleton shingle at points so wide 
apart seems mainly based on lithological grounds, it is important to 
notice its distinctive features. Prof. Prestwich states that this 
shingle consists of drifts from the south and south-east. The flint- 
pebbles were derived from shingle-beds of Tertiary age in Belgium, 
the North of Prance, and Kent; the quartz-pebbles directly 
or indirectly from the Ardennes ; the subangular flints directly 
from the Chalk or from an older Drift ; chert and ragstone 
from the Lower Greensand of Kent and Surrey, or indirectly from 
the Southern Drift. The marine nature of the beds is inferred from 
the included fossils of the type-area, and the absence of these else- 
where is accounted for by decalcification. With reference to this 
point, it may be as well to remember that the Westleton Beds on 
Westleton Common are unfossiliferous, and that the Mundesley 
facies of this series is mainly freshwater. 

In conclusion, Prof. Prestwich states his belief that the Westleton 
shingle must have been formed on a comparatively level sea-floo 
throughout the area over which its outliers extend, and that the 
irregularities in distribution have been produced by subsequent 
differential elevatory movements. He gave a diagram-section 
across the Thames at Goring, which yields a means for estimating 
the amount of earth-sculpture effected there since the presumed 
equivalents of the Westleton shingle were continuous from side to 
side of the valley. He thus arrives at the conclusion that the 
deepening of the gorge amounted to about 160 feet during the early 
Glacial Period, to 220 feet during the later Glacial Period, and to 70 
feet during the post-Glacial Period. Surely this amount of work is 
scarcely in accordance with the moderate limits which, in another 
paper, he is disposed to assign to the entire Glacial Period. 

The last paper which it seems necessary to notice in connexion 
with the Pleistocene Geology of the South-east of England is one by 
Mr. E. T. Newton on the Cetacea of the Norfolk Porest-bed. He 
identified the Sperm Whale and a species of BaUxna which is most 
probably B. biscayeneis. Of other vertebraB from the Eorest-bed one 
was referred to Balcena and another to Bdlamoptera, This collec- 
tion was regarded as a fair epitome of the Cetaceans now inhabitiag 
British seas, since it contained examples of all the leading types, 
while curiously enough the large land Mammals of the Eorest-bed are 
said to be extinct. . Under these circumstances, and bearing in mind 
how differently the Cetacea are represented in. the true Crags, it 
seems only natural to regard the Eorest-bed as a local phase of the 
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Pleistocene succession. Indeed, as we have already seen, Prof. 
Prestwich under a certain contingency threatens to incorporate it 
with his Westleton Beds. 

TTie South of England. — ^After we cross the Thames there is no 
longer a Boulder-day of northern origin to supply a sort of rough 
chronology to the various drifts of this region, which we speak of 
as not having heen glaciated in the ordinary sense of the term* 
Hence the problems connected with these various drifts, mostly 
perhaps of Pleistocene age, but some possibly yet more ancient, 
*are especially difficult of solution. 

Here again we follow Prof. Prestwich, who, in the third part of 
his great paper on the Westleton Beds, discusses the subject of a 
Southern Drift. The character and composition of this Drift have 
long been known to geologists through the writings of Prof. Kupert 
Jones, and, more recently, of Dr. Irving and others. It is satisfac- 
tory to find that on these points there is but little difference of 
opinion. The Southern Drift is said to differ from the Westleton 
Beds in a deficiency of pebbles of old-rock origin, while on the 
other hand it is characterized by a large proportion of chert and 
ragstone — ^not that these are wanting in the Westleton shingle, but 
they are in less abundance, more reduced in size, and hold a more 
subordinate position. The materiaLs common to both, but present 
in different proportions, are subangular flints and flint-pebbles. 

The Southern Drift or Hill-gravels are then traced from Kent 
into Berkshire ; in the east they repose mainly on the Chalk, in the 
west on the Tertiaries. Owing to the absence of oi^anic remains 
we are without a due as to whether their origin was fluviatile or 
marine. Prof, Prestwich thinks it not improbable that they are 
of subaerial origin, possibly * fans ^ such as are carried down b^ 
torrents. It is also possible that the cone may have discharged 
under water, thus spreading out to a greater extent and more 
Tinif ormly, and with the rough sort of bedding this gravel sometimes 
shows. Such an origin implies something like a mountain-range 
in the direction of the Weald, the consideration of which might 
take ua too far outside the limits of Pleistocene Geology. It is suffi- 
cient to say that the Author believes the Southern Drift to be 
somewhat older than the Westleton shingle, but that the two 
must at one time have proceeded synchronoudy. Hence the 
Southern Drift may range from late Tertiary to early Pleistocene 
times. This is as much as to say that they are pre-glacial in a 
^certain sense. Dr. Irving thinks that the chief evidence of glacia-' 

/2 
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tion oceurs at lower levelB, and that the deposition of the Plateau- 
gravels covers most of the geological time represented hy the- 
Piiocene. 

Stimulated by the example of Prof. Prestwich, Mr. Monckton ha& 
lately studied with much attention the gravels on the south side of 
the Thames from Guildford to Newbury. He concludes that the 
greater part of the hUl-gravels belongs to the Southern Drift of 
Prestwich, and that the valley-gravels mostly consist of material 
derived from the Southern Drift. Small patches of what he identi- 
fies as Westleton shingle and Glacial gravel occur near Beading 
and Twyford. He divides the Southern Drift into three classes, of 
which the oldest is probably the Upper Hale type, characterized by 
the abundance of small quartz-pebbles and the scarcity of chert. 
The gravels of Chobham Eidges and Silchester, though differing as 
to the amount of quartz-pebbles and chert, were probably nearly 
contemporaneous. He rejects the theory of marine action. 

The entire subject of the hill- or plateau-gravels south of the 
Thames is indeed full of difficulty, but there does seem a prepondep=- 
anoe of opinion in favour of their freshwater origin, including ice 
to a certain extent in that category. These gravels may or may not 
have been continuous, though the elongated shape of many of the 
patches is thought to afford an indication, in some cases, of fluvia- 
tile origin. Such patches are certainly answerable for many of the 
existing hills in the soft Tertiary districts of West Surrey and East 
Berks. Of course, as the valleys were excavated or deepened, much 
of the gravelly material originally on the plateau would remain on 
the flanks, either as irregular deposits or imperfect terraces. Thi& 
is an almost self-evident proposition, and the principal question for 
decision relates to the period when these events occurred. 

Some answer to this question may be sought in another paper by 
the indefatigable Prof. Prestwich on the Drift stages of the Darent 
Valley, where he observes that the first indent of that valley must 
have been subsequent to the deposition of the Lenham Sands (earliest 
Pliocene) and even of the. Bed Clay-with-flints. In early Pliocene 
times a plain of marine denudation was shown to extend over the 
valley of Holmesdale, and in pre-glacial times the valley was scored 
by streams flowing from the high, central Wealden ranges. The 
streams centred in the Darent and the excavation of the present 
valley then commenced. The Author believes there is a gap between 
ihe pre-glacial drifts of that district and the earliest post-glaciai 
drifte of the valley, a gap which might perhaps be covered by the 
epoch of extreme glaciation. The paper last quoted was to a certain^^ 
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extent supplementary to that on the Palseolithic Elint>implementB 
at Ightham. The anthropological questions raised in this remark- 
able paper I do not venture to discuss, but there also the Author 
insists that the high-level deposits were formed anteriorly to what 
he calls the post-glacial drifts of the Thames and Medway, the 
deposits on the Chalk-plateau being abruptly cut o£P by the river- 
galleys. 

Shifting the venue now to the soath side of the Weald, com- 
prising the basins of the Arun, Adur, Ouse, and Cuckmere, we have 
the testimony of Mr. Elsden, who observes that the angular-flint 
drift occurs mainly on the higher parts of the district and is wanting 
in the river-valleys, where river-gravels derived from the denudation 
of older deposits are abundantly developed. Not only in the 
Wealden area, he continues, but in many of the neighbouring 
districts, the angular-flint drift consists of the undenuded remnants 
of a deposit formed before the present river-valleys were excavated : 
many of the river-gravels, though newerjthan the angular drift;, were 
deposited when the valleys were less deep. He considered that 
Mr. Searles Wood's marine theory of the origin of these gravels was 
refuted by their mode of occurrence. 

If time and the necessity of dealing with other subjects permitted, 
it would be interesting to touch on some of the questions raised by 
Prof. Prestwich's last paper • On the Head or Rubble Drift of the 
South of England.' There are also two papers by Mr. Clement 
Reid relating to the Pleistocene Geology of Sussex. His suggestion 
as to the origin of Coombe Rock seems very natural. It is quite 
possible that the cold in winter during all three phases of the 
Glacial epoch may have been as severe in the South of England as 
in the most glaciated regions of the northern part of these islanda. 
Such being the case, the ground would be frozen to a considerable 
depth, and the drainage-system of the Chalk more or less modified. 
The summer rains would run off any steep slope, tearing up the 
layer of rubble already loosened by frost, and carrying dovm masses 
of Chalk too rapidly for solvents to have much effect. A similar 
suggestion with reference to certain deposits in connexion with 
the Yorkshire Wolds has been made by the Rev. E. M. Cole and 
Mr. Lamplugh. The submergence shown by the marine beach at 
Goodwood, 130 feet above sea-level, is stated to have occurred before 
the deposit of Coombe Rock. Mr. Reid's investigations, as narrated 
in a second paper, tended also to show that erratics on the Sussex 
.coast have, in some cases, travelled from the west or south* 

Dorsetshire is the next county which claims our attention in 
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considering the Pleistocene history of the South of England. It sa 
happened that as long ago as 1813 some Elephant's teeth were 
discovered near Dewlish, a village in the hilly Chalk country which, 
lies hetween Blandford and Dorchester. These found their way 
into the Blackmore Museum at Salisbury, and were generally regarded 
as the teeth of Ekphaa meridionalis. It is a somewhat curioua 
instance of prejudice on the part of an eminent palaeontologist that, 
the late Dr. Leith Adams could not bring himself to allow that 
these remains belonged to the Cromer Forest-bed species, simply 
because that species had never been found so far to the westward.. 
Accepting the general palseontological determination as the true one,. 
Mr. Pisher and Mr. Mansel-Pleydell set to work, two or three yeank 
ago, to investigate the locality, and their efforts were rewarded by 
finding further traces of ElepTias meridionalis on the same spot. 

Inferences of considerable geological interest may possibly be 
drawn from this discovery, if we admit that the species is rightly 
determined. Whether we regard the Forest-bed series as Pliocena 
or Pleistocene is merely a question of detail, as to where a line 
should be drawn. But it seems only reasonable to suppose that 
the deposit at Dewlish is approximately of the same age, though na 
doubt the confirmation of an associated fauna would be desirable. 
Such being the case, the history of a deposit like this, if successfully 
worked out, might yield important evidence in relation to the 
sculpture of the district and to the period during or since which it 
has been effected. In this way also we might find some means for 
testing the conclusions of Prestwich with regard to the presumed, 
inland equivalents of his Westleton Beds, and the events which he 
believes to have happened since they were laid down. 

The Authors in the first instance concluded that the deposit at 
Dewlish had been water-borne, and that it had been undercut into^ 
the face of the escarpment, which is very steep at that spot, rising, 
about 100 feet above the bottom of the valley. Had this been the 
correct inference, it was evident that the valley had been deepened, 
to the extent of some 90 feet since the Elephant- remains were 
deposited. But further investigation has convinced Mr. Mansel- 
Pleydell that this reading, as represented in the section accompany- 
ing the paper, is not the true one. The deposit, in fact, lies in a 
kind of narrow fissure, which is situated on the brow of the escarp- 
ment, almost at right angles to the trend of the valley itself. It 
would seem, therefore, that the deposit is altogether independent of 
the present gorge, and may possibly be older than its initiation,. 
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though the eyidence on this point requires farther working out. 
Altogether, since the new reading, the evidence as to the amount of 
sculpture effected in the immediate neighbourhood posterior to the 
deposit of the Elephant-remains is not of so decided a character as 
under the old hypothesis.^ 

Central England and North Wales, — ^We must now turn from 
the Pleistocene Geology of the southern counties to the more certain 
eyidenoes of glacial action in the North Midlands. In this connexion 
we have a paper by Mr. Deeley on the Pleistocene succession 
in the Trent basin, more especially in the vicinity of the junction 
of the Derwent with that river. As the outcome of seven years of 
careful observation from 1879 to 1886, this paper should carry 
some weight with it. The Pleistocene deposits of the Trent basin 
are, he says, chiefly remarkable for the great development which 
the Glacial beds attain ; these consist of Boulder-clays, gravels, and 
sands of various kinds and ages. The distribution of Boulder-clay 
varies much, both as regards age and thickness, for in some localities 
it occurs in great masses occupying small areas, and in others 
it covers considerable districts with a tolerably uniform mantle. 

In the Trent basin, as in that of the Thames, the Older Pleistocene 
deposits are distinguished from those of later age by their freedom 
from Cretaceous rock-debris. This Older Pleistocene consists of 
two Boulder-days separated by a quartzose sand. These Pennine 
Boulder-days, as Mr. Deeley calls them, are composed of materials 
derived almost entirely from the Derbyshire highlands, with a slight 
admixture to the westward of erratics from Scotland and elsewhere. 
The bulk of the materials were transported from the Pennine chain 
by glaciers, and deposited in what he regards as the partially sub- 
merged valley of the Trent. "The conditions of climate which 
gave rise to the formation of the early Pennine glaciers, and which 
passed away with the increasiag submergence of the Quartzose-sand 
sea, again returned ; for upon the Quartzose sand there are thick 
deposits of Boulder-day, giving evidence of intense glacial con- 
ditions." I have quoted this last passage verbatim^ as it shows the 

^ The following is an extract from a letter written to me by Mr. Mansel- 
Pleydell on this subject last autumn : — ' Perhaps you will kindly add a note to 
your remarks upon the Dewlish bed, namely, that my paper in the Proceedings 
of the Dorset Field Club was written before I had traced it from end to end. 
Instead of its being a pocket at a higher leyel than that of the present stream^ 
as I supposed, it is a fissure in the Chalk into which the Elephant-remains, 
flints, etc., fell in as the Pliocene (?) stream passed over it, and of which no 
other evidence is left/ 
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impression of the Author that the Qnartzose sand is marine, and 
that it indicates an intermittence of the cold — suppositions which 
seem to be due to ideas then prevailing rather than to any positive 
proof, since there is no mention of any fossils. 

Coming next to the Middle Pleistocene deposits, he regards the 
Oreat Chalky Boulder-clay in the Trent basin as chiefly a ground- 
moraine, though in places it presents indications of an aqueous 
origin. This also is underlain by a sand known as the Melton 
3and, in which detritus of Cretaceous age first appears in abundance, 
and here again, according to the views of the Author, there is a 
suspicion of a milder climate. The Pennine rocks in this Boulder- 
clay he thinks were derived from the Older Pleistocene deposits 
over which the ice passed. This view necessitates an extraordinary 
want of activity on the part of the Pennine glaciers, during the very 
culmination of the Glacial Period, which is not easy to account for. 
Consequently he calls in the aid of a depression in the Pennine axis^ 
which would admit the approach of Continental ice without inter- 
ference from local English glaciers. In a recent communication 
to the ' Geological Magazine ' for 1893, p. 33, he appears to hold 
the same view ; for he considers that the only way of accounting 
for this absence of local glaciers, while the Scandinavian ice-sheet 
advanced over the country, must be based on the assumption that 
it occurred during a period of submergence. He admits that the 
present opposition to such a view is very strong, though possibly 
based on inadequate grounds. In West Staffordshire, Mr. Deeley 
considers that the entire Middle Pleistocene deposits are probably 
represented by gravels and sands, and it is noteworthy that in this 
area fragments of marine mollusca are stated to be of frequent 
occurrence. 

In the Newer Pleistocene, according to Mr. Deeley, there was a 
re-elevation of the Pennine chain and of the Trent Valley, thus 
Apparently producing a change in the direction from which the 
materials of the deposits were derived ; and a river-gravel which he 
regards as interglacial now occupies terraces at various heights 
along the valley of the Trent and its tributaries. This was suc- 
ceeded by the later Pennine Boulder-clay stage, which marks the 
return of local ice-action. He observes that whilst the OldOT 
Pleistocene Boulder-clays are partly sedimentary, these later deposits 
are almost entirely unstratified, and when pebbles and boulders 
occur a fair proportion of them are flint. In many cases, he 
says, it is scarcely correct to call this moraine a Boulder-day, foT 
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it IB occasionally quite free from day, consisting of gravel and sand 
so disturbed that all traces of original stratification, if ever they 
existed, have been destroyed. All the Boulder-clays and gravels 
from the early Pennine down to the ' Interglacial River-gravel ' 
have been crushed at the surface, or even partially converted into 
newer Boulder-day. 

Crossing the Cheshire plain, we must now follow Messrs. Strahan, 
Hughes, and Hicks in their descriptions of some of the Pleistocene 
phenomena of North Wales and its borders. The first-named 
Author tells us that in the neighbourhood of Liverpool the materials 
of the Drift have travelled from the N.W., and that the edges of the 
strata have in many cases been bent back also from the N.W., the 
same agent which distributed the Boulder-clay having presumably 
striated the rock-surface. On the Welflh border the striations are 
said to show a general parallelism, as though the direction of the 
movement of the Drift was from the W.S.W., and the transportation 
■of much of this Drift has taken place across the lines of the prin- 
cipal hill-ranges and valleys. It would seem that in a vaUey such 
as that of the Dee, which is in part conformable to the mean 
direction of the movement, this is less evident than in the valley of 
the Clwyd, which seems to have been crossed almost at right angles 
to its axis. The line of demarcation of these two partly opposing 
Drifts is shown on a map. 

When Mr. Strahan discussed the merits of the rival hypotheses, 
firstly of two ice-sheets moving in different directions, and secondly 
the agency of floating ice, he was (at that time) in favour of the latter 
view, concluding that the marine drifts and their striations were 
produced by floating ice during a period of submergence. Amongst 
his reasons for thus deciding, he pointed out that the rock-surface 
is not ' moutonnee ' on a large scale, and that the strisB and 
terminal curvature are far from being universal ; and he further 
observes that the marine origin of the drifts is indicated by their 
well-marked stratification, as a whole, and by the occurrence through- 
out all the beds of marine shells. Some of these arguments may be 
good, but it has always seemed to me that anything approaching to 
parallelism in a system of striations could only be effected by an 
agent moving more or less in one direction, which is hardly what 
we should expect of floating ice, subject to the irregularities of 
winds and currents, even supposing that floating ice is capable of 
rock-grooving on a large scale. I venture to make these comments, 
beoaui^e the views then advocated by Mr. Strahan seem to represent 
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the belief of that school of geologists which seeks in submergence 
and the direct action of the sea for a true explanation of these 
phenomena. 

But whatever theories as to origin we may adopt, the leading 
factor in the Pleistocene history of this region is the existence of 
two drifts, viz. the Welsh or Arenig Drift, and the Northern or 
Irish Sea Drift. Prof. Hughes has traced the Arenig or Great Ice 
Drift, as he calls it, from the Snowdon and Arenig ranges by the 
strisB on the solid rocks and by the included fragments. It is 
described as consisting of Boulder-clay and striated boulders, all of 
indigenous origin, and contains no shells. In his classification of the 
drifts of the Vale of Clwyd, this drift is placed at the base of the 
system, but Dr. Hicks was of opinion that the Welsh or Arenig 
Drift is not necessarily the oldest. In some places it may even b& 
the newest, as it is known from well-sinkings to be underlain by 
sands and gravels in which bones of animals similar to those found 
in the caverns were discovered. The explanation of this divergence 
of opinion seems to be that the indigenous Drift both underlies and 
overlies the Drift of the Irish Sea, as might very well be the case 
where the two inosculate, just as in Derbyshire there is a local 
Boulder-clay both older and newer than the Middle Pleistocene 
Chalky Boulder-clay. 

The following is an abstract of the views expressed by the late 
Prof. Carvill Lewis when the paper on the Drifts of the Vale of 
Clwyd was read. He maintained that there had been "three 
main areas of local glacial dispersion in Wales, the glaciers from 
each of these being defined by terminal moraines. But there was 
also satisfactory evidence that an ice-lobe coming from Scotland 
[reinforced by Cumbrian and North Irish ice] and filling the Irish 
Sea had impinged upon the extreme northern border of Wales, 
and passing over Anglesey and along the west of the Snowdonian 
mountains on the one side, and into Cheshire and along the east of 
the mountains on the other side, had pushed its terminal moraine 
against the highlands and in the teeth of the opposing local glaciers. 
The latter were both earlier and later than the northern ice-lobe, 
and the two Drifts were therefore often commingled. The line 
dividing the northern ice-lobe from the Snowdonian glaciers was 
close to the Cae Gwyn cave, and the massive deposits near St. Asaph 
were probably washed out of the common terminal moraine." " The 
undoubted marine deposits," he continued, " full of shells, which 
cover the lowlands of Lancashire up to 150 feet above the sea, also 
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extended up the Vale of Clwyd to the same level ; but mncli of the 
stratified material in that valley was remanie." He spoke of 
" torrential fresh-water action, operating during the melting of the 
ice, as an important factor not to be omitted in studying valley- 
gravel." 

Qne of the chief points in dispute on this sus on a subsequent 
occasion, when Dr. Hicks read a paper on the Cae Gwyn cave, 
referred to the precise age of the bone-earth at the bottom of that 
cave, the mouth of which is 400 feet above sea-level. Dr. Hick 
piaintained there was no foundation for the view that the drift, 
which covered up the entrance and extended into the cavern, was 
remanie. He claimed that the deposits which lay over the bone-earth 
were in situ and were identical with the normal Glacial deposits of 
the area, and that the cavern had been completely buried in them. 
These drifts Mr. Strahan believed were part of the Northern Drifib 
which he had mapped over a large portion of Denbighshire, Flint- 
shire, and Cheshire. On the whole, it must be admitted that the 
testimony of the majority of geologists was in favour of the view 
that this bone-earth, with its peculiar fauna, so different from that 
of the post-Glacial fauna of the vicinity (Morton), and bearing a 
certain resemblance to the Porest-bed fauna, has been sealed up by a 
Drift, which is most probably that derived from the Irish Sea, and 
which, if we accept its glacial origin, represents in all probability 
the most severe period of the Great Ice Age. How much older the 
bone-earth may be than this Drift it is not easy to say, but appear- 
ances are certainly in favour of its being early Glacial. The point 
is one of considerable interest, because of the associated FalsBolithio 
implements ; but into this part of the controversy I do not venture 
to enter. 

The question of the glacial origin of the Drift of the Irish Sea is 
one of more importance from a geological point of view, and it bears 
also on some of the points brought forwards in the Cae Gwyn dis- 
cussion. It was alleged, for instance, that the sea during the great 
submergence would have washed all the bone-earth and its contents* 
out of the cave, on the supposition that those contents were of early 
Glacial age. But if the sea never reached the mouth of the cavern^ 
as the opponents of the Great Submergence hypothesis might 
allege, this difGlculty at once disappears. 

In this connexion there is a paper by Mr. A. C. Nicholson, ' On the 
high-level Glacial Gravels at Gloppa, near Oswestry/ which raises 
the same questions that have been so often discussed with reference 
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to Moel Tryfaen. These gravels occur on the eastern slope of the 
ridge of Carhoniferous rocks, here represented by Millstone Grit, 
which forms the western boundary of the Shropshire and Cheshire 
plain. The main mass of the gravels at Gloppa is comprised in a 
ridge of eskers, about 1000 yards long and ranging from 900 to 
1160 feet above sea-level. The beds present the appearance of having 
been abruptly cut off on the north-eastern slope, the greatest depth 
exposed being about 60 feet. The upper layers seem to be sufficiently 
argillaceous to have prevented the percolation of water, and the 
gravels themselves are in places much contorted and current-bedded. 
Among the boulders are granites like those of Eskdale, Criffel, etc., 
felspathic traps, Silurian grits and argillites, Carboniferous rooks, 
Liassic shale, and Chalk flints. England, Ireland, Scotland, and 
Wales seem to have been requisitioned in order to find materials for 
this curious deposit. The shells are offcen broken, rolled, and striated, 
but the bulk of them are in fairly good condition, so that many 
species of varying bath3anetrical range have been determined. The 
feiuna is like that of Moel Tryfaen, and, as there is a considerable 
.mixture of species belonging to various depths, such an assemblage 
•cannot be regarded as having lived contemporaneously on the spot 
where the deposit occurs. A large proportion of the shells belong 
to species frequenting a sandy bottom, and different from those 
which might be expected on a steep, rocky coast such as would 
here be exposed to the sea by submergence. The highest point for 
marine shells at Gloppa is 1120 feet. A similar gravel occurs on 
Selattyn Hill, two miles to the north along the Millstone Grit ridge, 
:at a height reaching to 1300 feet, but hitherto no shells have been 
found here, the exposure being small. 

More recently Mr. Mellard Eeade has again drawn attention to 
some facts in connexion with the shell-sands on Moel Tryfaen, 
which have evidently been sorted by water. He points out that 
they are in fact overlain by typical ' till ' composed of local rocks 
with a small percentage of clay ; whereas the sands and gravels are 
full of erratics, including rocks from Scotland and elsewhere. He 
still adheres apparently to the hypothesis of submergence to an 
extent of at least 1400 feet. 

There are other geologists of eminence who likewise maintain 
these views, though in the case of the high-level shell-gravels it is 
now generally admitted that these are not original marine deposits. 
The believers in the Great Submergence would ascribe such accumu- 
lations to the action of floating ice transported by the waves and 
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euirents of the sea. A younger and more nmnerons school of 
geologists consider that they are the result of the action of glacier- 
ice, which has actaally thrust a portion of the hed of the sea uphill, 
into positions where the materials have been roughly assorted in 
the streams and lakelets resulting at various times from the thawing 
of such ice. This is a considerable demand upon the credence of the 
cider race of geologists, essentially and rightly a conservative body of 
men. One may venture to say that it is the d3mamical question which 
has been the chief obstacle to the general acceptance of this view; 
if that part of the problem could be satisfactorily solved, we should 
accept with thankfulness an explanation which does away with the 
necessity for belief in the Great Submergence and all the incongruities 
which that belief involves. Certainly, there is yet a third explana- 
tion to which I may make a passing allusion, viz. the possibility 
of that Great Mood which is to relieve us from the Glacial Night- 
mare, and thus enable us to get rid of our difficulties. Lyell, in one 
of his letters,^ as some of you may remember, speaks of a tour in 
Wales^ where " a certain Trimmer " had found near Snowdon ' crag ^ 
shells at the height of 1000 feet, '* which Buckland and he convey 
thither by the Deluge." This, I presume, alludes to Moel Tryfaen, 
and it is significant that the writers spoke of these remains as 
* crag ' shells. The Great Flood seems to be a kind of revival of the 
Hoachian Deluge. 

In order to satisfy ourselves as to the necessary vis-a-tergo required 
by the ice-thrust hypothesis, we must take into consideration the 
possible condition of the Irish Sea towards the period of intense 
glaciation. Some notion of this state of things may be furnished by 
studying Mr. Kilroe's paper on the direction of the ice-flow in the 
North of Ireland and the accompanying map. It may be objected 
that the conclusions of this paper are based mainly on the direction 
of the stri»^ and especially that portions of the map represent what 
may possibly be regarded as an exaggerated aspect of the case, more 
particularly in the direction of the Atlantic. Messrs. Peach and 
Home, whom the Author follows, extend the margin of their Atlantic 
ice-sheet to the edge of the 200-fathom line, a distance of about 80 
miles from North-western Ireland and the Hebrides, although this 
18 a moderate distance compared with Dr. CroU's estimate. As we 
are frequently told that if we want to study the phenomena of the 
Glacial Period we should go to Greenland, I would merely remark 
tiiat there is nothing taking place in that country at the presents 

* • Life of Sir Charles Lyell,* vol. i. p. 319. 
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day to justify Messrs. Peach and Home's conception of the west 
jooast of Scotland during the extreme glaciation of our islands. In 
modem Greenland there is a strip of ice*free land, broader on the 
west than on the east coast, and possessed of a fairly abundant 
fauna and flora ; and this strip is continuous, except where glaciers 
actually enter the sea. The recent researches of Lieut. Peary tend 
to show that such a strip of ice-free land extends even to the hitherto 
unknown shores of North-eastern Greenland. 

But I have been digressing. The point for present consideration is 
the condition of the shallow Irish Sea and of the glaciers that flowed 
into it during the great glaciation. If we accept the main conclusions 
of Mr. Kilroe, we may readily admit that the North Channel leading 
into the Irish Sea was blocked by the Scottish ice-flow passing over 
Ulster and Northern Connaught, and that this flow even controlled 
for a time the glacial system of North-western Ireland. This central 
snow-field of Ireland is represented as having its axis on the con- 
fines of the northern and the western province in a district which 
is elevated, but by no means lofty ; from this axis the striaB indicate 
a regular movement of the ice in a south-easterly direction towards 
the Irish Sea. The most direct flow into the Irish Sea would arise 
out of the glaciers that descended from the southern uplands of 
Scotland in Galloway and Dumfries-shire, a limited area certainly, 
and only of moderate elevation, but possibly overridden at times 
by more northem ice. Lastly there was the Lake District ice 
streaming in from the north-east. The outlet for these masses of ice 
must have been in a southerly direction. 

Granting these premises, which do not seem unreasonable in the 
light of modem investigation, although a few years ago we might 
have hesitated to accept them, there must have been a stupendous 
crush, the result of contending glaciers, in the shallow basin of the 
Irish Sea. Some authors aaserfc that this sea was filled from side to 
side by an ice-stream fully 2000 feet thick, and the heights at which 
fitriae occur in the Isle of Man are adduced in favour of this hypo- 
thesis. The power of ice to thrust rocks uphill is also said to be 
oxemplifled in that island, where boulders of granite from Granite 
Mountain have been carried to the summit of South Barule, a rise 
of over 800 feet in a mile and a half. The comparatively low 
watershed of the Irish and South Scottish glacier-systems, which 
are supposed mainly to have fed this mass, appears to be the principal 
difliculty in assigning such a thickness as 2000 feet to the ice of 
the Irish Sea. We may, however, believe that in an area of 
^excessive precipitation a very considerable thickness of ice did 
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acoomnlate on these low watersheds, and thus helped to supply the 
impetus or vis-a-tergo which the actually existing watersheds seem 
barely sufficient to explain. 

According to this hypothesis, then, the ice of Ireland, Scotland, 
and England in combination essayed to force a portion of the bed of 
the Irish Sea up the flanks of the Welsh highlands, and this attack 
was to a certain extent parried by the native ice-streams, since it 
has been remarked that the shell-bearing High-level Glacial Sands 
have as yet only been found upon the outskirts of the mountainous 
areas, such as Moel Tryfaen on the west and Gloppa on the east. 
In its progress southwards there were only two channels for the 
escape and melting of the ice, viz. St. George's Channel, and the 
depression represented by the plain of Cheshire and Shropshire. If 
this be the true explanation, it would seem that this plain must have 
been filled with ice for some distance up the western flank of the 
Pennine Chain, since the deposits above Macclesfleld in all probability 
originated in a manner similar to those at Gloppa. 

East Yorkshire. — The history of the drifts in this part of England, 
though sufficiently obscure, does not make quite so large a demand 
upon our faith, mainly perhaps because the heights traversed by 
the presumed glacier of the Korth Sea are not so lofty as in the 
cases just quoted from the west side of our island. Mr. Lamplugh, 
after pointiug out the importance of the Plamborough promontory 
as a locality where the connexion between the drift of the hills and 
that of the plains may be traced, states that he flnds himself com- 
peUed to dissent from the views expressed a quarter of a century ago 
in the Quarterly Journal by Messrs. Wood and Eome. In opposition 
to their hitherto accepted correlation he concludes that the triple 
division of Hessle Clay, Purple Clay, and Basement Clay may be 
recognized to a certain extent farther north than Holdemess. More- 
over, he declares that he no longer has faith in the occurrence of the 
so-called * Interglacial Periods.' He claims that in East Yorkshire 
the glacial deposits attain their greatest development near the coast- 
line, and that inland from Plamborough they thin away so rapidly 
that the Chalk often carries nothing more than a scanty covering 
of clay within a few hundred yards of the edge of the cliff. 

Into the details of this remarkable paper we cannot of course enter, 
but if we accept his main conclusions as deduced from a study of 
the sections, the following are some of the results at which he 
arrives. These results constitute a sort of epitome of the history of 
Pleistocene time within the district. 

Starting with the lowest beds, Mr. Lamplugh observes that we 
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are met at the very outset by a qnestion of the highest importance. 
This refers to the so-called * infra-Glacial ' Beds of Sewerby and 
Speeton. At the former place occurs a buried cliff of Chalk, with 
fossiliferous beds (containing Mammalia and land and marine 
MoUusca) banked against it, the whole being surmounted by a more 
or less complete series of the Glacial Beds. Are these beds, whidi? 
underlie the Basement Boulder-clay, to be considered as older than 
the Glacial Period, or are they of inter-Glacial age, formed during 
an interval between the periods of glaciation ? The fauna is rather 
meagre, though the Elephant-remaias hitherto found at Sewerby ' 
have been determined as E, antiquus. One of the most curious 
features in connexion with this old beach at Sewerby relates to the 
pebbles it contains. There is no trace of Mountain Limestone or 
other recognizable Carboniferous rock, and the inference seems fair 
that no glaciers from the Pennine Chain reached the east coast at 
this period. Though there can be little doubt of the ice-borne 
character of these pebbles, it is not clear whether they have been 
carried to this beach by floating ice, or have been derived at second 
hand from an older glacial deposit. The Author is inclined to adopt 
the former view, and generally contests, throughout the whole of hi^ 
paper, the notion of an inter-Glacial period. As regards the corre-- 
lation of his * infra-Glacial ' beds, while admitting that they may 
not be strictly pre-Glacial, since the district was not likely to be 
invaded by land-ice until long after the commencement of glacial 
conditions, he thinks they contain the record of a period anterior 
to the first glaciation of the east coast, and may be as old as the 
Leda «ii/aZi»-bed in Norfolk. 

Owing to the physical character of the district and its distance 
from lofty mountains, it may be inferred that a long interval of 
severe climate ensued before an3rthing like an ice-sheet reached 
this area. This period would naturally be indicated on the Wolds 
by subaerial deposits of the nature of disintegrated rock, which 
would be swept down into the hollows, the action being intensified 
by the frozen condition of the upper layers of the Chalk. Within 
the area invaded by the ice-sheet this surface-deposit was not likely 
to remain undisturbed, but in the inner recesses of the Wolds, never 
reached by the North Sea ice-sheet, such a deposit has accumulated 
in high-lying depressions and also in the upper reaches of some of 
the Wold valleys, where it has remained unmodified. The analogy 
between such deposits and the Coombe Eock, already referred to, is 
obvious, though this formation may have been going on throughout 
a great portion of the Glacial Period. 
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We now oome to the Basement Boulder-clay, and this, in the 
Author's opinion, represents the earliest glaciation affecting the 
eastiem side of England. That which is known as the Lower Clay 
of Elamhorough is the northward continuation of the Basement 
Clay of Holdemess. It is now quite clear that, although it includes 
the scrapings of a boulder-strewn sea-bottom, the clay cannot on 
this account be reckoned marine. It is essentially the product of 
land-ice which seems to have crept in upon the land from the 
north-east. Besides other eyidence for the non-existence of earlier 
glacial beds, Mr. Lamplugh refers to the repeated occurrence of 
transported masses of Secondary rocks in the Basement Clay, show- 
ing that the marine deposits torn up by the ice of that particular 
period rested upon a platform of Secondary rocks and not upon 
older glacial beds. Neither transported Secondary rocks nor shelly 
masses of sea-bottom have yet been observed in any of the higher 
Boulder-clays. He therefore concurs in the later results of Mr. Wood 
with respect to the Basement Clay, and regards it as the product 
of the earlier (^ major') glaciation and roughly equivalent to the 
Cromer Till. 

The origin and correlation of the beds between the Upper and 
Lower Boulder-clays on Plamborough Head constitute at once the 
most difficult and most important of the problems presented by the 
sections. It is here that Mr. Lamplugh diflfers so materially from 
previous writers, and since he concludes that the ' Intermediate 
Series ' of Plamborough passes laterally into the Purple Boulder-clay 
of Holdemess, the proofe will be strictly challenged when we bear 
in mind how little these have in common. The sections north of 
Bridlington Quay show clearly, he says, that in spite of the apparent 
difference, the stratified beds are really equivalent to the Purple 
Boulder-clay, since we can trace the greater portion of the clay 
until it is shredded out and merged with the bedded loam and gravel. 
Although this equivalence only holds good in a general way, yet, 
broadly speaking, the great mass of the Purple Clay may be said to 
resolve itself, in the Plamborough sections, into stratified deposits. 
That portion of the ' Intermediate Series ' on the crest of the 
escarpment at Speeton, described by Messrs. Wood and Rome as 
denudation-gravels of post-Glacial age and supposed by them to have 
been formed during a great submergence, is really due to the 
melting on the spot of the Purple Clay ice. This was Mr. Wood's 
final opinion, essentially the same as that of the late Prof. CarviU 
Lewis. 

VOL. XLIX. g 
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With the ice filling up the hed of the North Sea to the extent 
indicated by the Basement Clay, and this ice not of local origin (for 
it is clear that the Yorkshire Wolds added nothing to it, and were 
not entirely submerged by it), there must have been a time when the 
great ice-sheet rested with its flank upon this coast-line while the 
main current swept southwards, following the deepest part of the 
sea-bottom. At the time of its greatest extension the ice seems 
to have been 500 or 600 feet thick at Speeton, and a thin flange 
from the top of the glacier probably passed over the edge of 
the cliff there during the deposition of the Basement Clay. So 
long as the edge of the ice was advancing no very great accumu- 
lation of material could well take place at its margin, but as soon 
as its growth was arrested and it began to decline there must 
have been a considerable deposition in this quarter. It is to the 
washings of such morainic material at the margin of the ice that 
Ml, Lamplugh ascribes the origin of the ' Intermediate Series ' of 
Plamborough and of the northern part of Holdemess. In the neigh- 
bourhood of the Humber there may have been some difference 
of origin, and possibly the sea was not entirely excluded from the old 
bay, where in some places it might have laved the edge of the 
glacier. Whilst the ' Intermediate Series ' was being formed at 
the edge of the ice during a period of slow recession, following a 
long pause, the formation of Boulder-clay was still being carried on 
over the area covered by the glacier, and thus, he says, originated 
the Purple Clay of Holdemess. These beds he is inclined to 
correlate with the Contorted Drift and Middle Glacial gravels of 
Norfolk. 

With regard to the Upper Boulder-day, he considers that as 
the ice in the North Sea gradually diminished in volume, so the 
products of the Teesdale glacier were able to make themselves more 
and more felt. When the ice, from want of renewal, gradually 
melted away, there resulted a stony and earthy residuum, and the 
Upper Boulder-clay is^n part the result of this action. The Hessle 
Clay of Messrs. Wood and Home, which they describe as a mantle 
covering everything, had a similar origin in Holdemess. 

Such is a brief outline of Mr. Lamplugh's views on the Glacial 
deposits of East Yorkshire. We seem to recognize in this Upper 
Boulder-clay, charged as it is with debris of Carboniferous origin, 
something analogous to the Upper Pennine Boulder-clay of Deeley, 
where the indigenous glaciers were beginning to re-assert themselves. 
If this is so, the Author can scarcely be correct in regarding the 
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€halky Boulder-day as eyen roughly equivalent to the Upper Boulder- 
day of Yorkshire, at least in a chronological sense. 

We may naturally suppose that the Chalky Boulder-day of the 
:South-east of England in its march towards the Thames Yalley 
represents the most intense period of the Grreat Ice Age — a period 
when the vis-ortergo was at its maximum. Hence there does not 
«eem to be much chronological value in the tripartite division of 
the Glacial deposits of East Yorkshire, but merely the physical 
history of a great glacier-movement. We learn, however, the im- 
portant lesson that the origin of interglacial gravels may be explained 
on other and perhaps more probable grounds than those of subsidence 
and interglacial warm periods. 

North-western England and Scottish Highlands, — Lastly we have 
to consider those portions of our island where glaciers originated, and 
in this case we naturally turn towards the North- west of England 
and, farther still, the Highlands of Scotland, regions where for the 
most part the land is mountainous and the precipitation excessive. 
The glaciology of these districts had perhaps to a great extent been 
worked out in previous years ; at least there have been no more 
than two communications to the Society in the past seven years, 
and these relate to such well-known subjects as the perched blocks 
at Norber and the Parallel Eoads of Glen Eoy. 

The phenomenon of boulders on pedestals is one that lends itself 
to illastration. The subject was well handled by Prof. Hughes 
in connexion with boulders, chiefly Silurian, resting on pedestals of 
Mountain Limestone in the Kendal district and also at Norber 
Brow in Craven. He assigned their origin, not to icebergs nor to 
the stony residuum of a washed-out Boulder-clay, but to certain 
conditions which arose during the recession of the great ice-sheet. 
There must have been, as he remarks, oscillations during the general 
recession, and he thought that the glacier in its last advance might 
have picked up the boulders due to the weathering of massive beds, 
which had been exposed when it had receded somewhat. Nor was 
this all, for the ice had been able to carry these boulders up and 
over the brow of a hill. On Norber Brow, he says, this pushing 
uphill of the boulders is well marked, for here the blocking of the 
mouth of the valley by a ridge of grit forced the ice to higher levels. 
We here perceive the eflects of an obstruction in the path of the ice, 
though on a small scale compared with those gigantic results which 
liave been claimed for the ice of the Irish Sea. 
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As regards Scotland, Mr. Jamieson has contributed some- 
Supplementary Eemarks on Glen Roy, and this is the only paper 
on Pleistocene Geology that we have received from the other side 
of the Border. The history of this controversy is familiar to all, 
and most geologists are acquainted with the general principles, if 
not with the details, of Mr. Jamieson's explanation of the origin of 
the famous Parallel Roads. 

Since there had been objections to his hypothesis on the grounds- 
that it seemed strange for one set of valleys to be filled with ice and 
another set, in close proximity, with water, the Author points out 
that, as the rainfall on the west side of Scotland is quite double of 
that on the east side, so also in the Glacial Period must have been 
the snowfall. He indicates on a map, to which meteorologists are by 
no means strangers, those portions of the country which, from exces- 
sive precipitation, were likely to have been the most strongly 
glaciated. The wettest part of the country nowadays lies along a 
line extending from the mouth of the Clyde to the island of Skye,. 
passing right across the western entrance of the Great Glen of 
Scotland through which runs the Caledonian Canal. The two great 
ice-fields which must have resulted from the immense snowfall over 
this district would coalesce hereabouts, and there must have been a 
great congestion, especially towards the head of Loch Linnhe. 

He concludes that the quantity of ice filling the Great Glen and 
the mouth of Glen Spean was such that it eventually overflowed the 
passes leading eastwards into the valleys of the Nairn and the Spey, 
notwithstanding that many of these passes are higher than those on 
the west which lead out into the Atlantic. Consequently, before 
the era of the lakes which produced the Parallel Roads of Glen Roy^ 
the western ice actually discharged itself through the very cols over 
which the water from the lakes flowed at a subsequent period. He 
further points out that during the maximum glaciation it was the 
cumulative effect of such storage of the surplus snow and ice, con- 
tinuing through so many ages, which gave rise to similar remarkable 
results not only in Scotland, but in Ireland, Scandinavia, and North 
America. 

The state of preservation of the Parallel Roads is such that it is- 
quite clear no glaciers can have gone over them since their forma- 
tion : hence their origin must be referred to a comparatively late 
stage of the Glacial Period. Mr. Jamieson supposes that the thinner 
ice towards the north-east was the first to disappear, so that the 
ground became clear a long time before the ice gave way in the 
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-western glens. Such a state oi things it was which produced the 
glacial lakes of Lochaber, and he quotes the authority of Hansen, 
who maintains that it was the great decaying mass of the *' inland- 
ice/ and no mere local glaciers, which constituted the barriers of the 
lakes. The thinner ice towards the north-east having melted, the 
watershed at the head of the Spey became sufficiently open to admit 
•of water passing out, and a lake resting on the surface of the 
decaying glacier would in the first instance discharge over this col. 
The several stages are thus explained and the corresponding points 
•of escapement indicated. The alluvium of Bohuntine is considered 
to be the gravel and mud that fell into the lake from the front of 
the ice when it stood at the mouth of Glen Eoy during the formation 
of the two upper lines. It also serves to show, in opposition to 
the opinion of Frestwich, that the lake must have existed for a 
oonsiderable length of time. During the last stage of the lake 
the ice-dam retreated gradually from the entrance of Glen Boy until 
it finally stood across the mouth of Glen Spean. The Author then 
refers to the ultimate subsidence of the lake and to the traces of 
A debacle. 

Thbobibs is connexion with Glaoiition. 

In addition to the mass of papers dealing with what is usually 
known as the Great Ice Age of Pleistocene time, there have been a 
few papers in which subjects connected with glaciation have been 
■discussed from a more or less theoretical point of view. These 
may be grouped as follows : — (1) The evidence of glacial conditions 
in the Palaeozoic era ; (2) Date and duration of the [Pleistocene] 
•Glacial and post-Glacial Periods ; (3) Misconceptions regarding the 
•evidence of former Glacial Periods. 

Evidence of Glacial Conditions in the Palaozoie Era. — ^Dr. Blanford 
is of opinion that the existence of boulder-beds over areas so extensive 
and so widely separated as the Karoo Beds of South Africa, the 
Gondwdna of India, and the Goal-meafiures of Eastern Australia, ail 
of which boulder-beds might probably be of the same age, renders 
it likely that these were really contemporaneous and due to one 
great Glacial Period, occurring towards the close of the Palaeozoic 
era. He even goes so far as to speculate on the possibility of this 
presumed Glacial Period having terminated the Palaeozoic era by 
destroying many of the principal forms of life. How far the 
floras of these beds justify such a supposition must be decided by 
those well versed in palaeobotany, but at least it is not claimed 
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that either fauna or flora presents any modifications due to severe 
cold. In other words, nothing analogous to an Arctic or sub-Arctic 
fauna or flora, such as we find in Pleistocene times, is presented to 
us from these Upper Carboniferous beds. The evidence in favour of 
glaciation appears to be of a purely physical nature, and rests 
mainly on the frequent presence of smoothed and striated bouldera 
in the midst of a matrix of fine silt. 

Mr. David is equally certain that in New South Wales there are 
glacial beds of Carboniferous age ; and as some of these are marine, 
the glaciation would seem to have extended to the sea-level, since 
we are told that nothing but ice-action could have brought these 
boulders into their present position. There can be no doubt that 
many persons in New South Wales, as elsewhere, are content to 
accept these appearances as evidence of glacial action, but that 
is not quite the same thing as the establishment of a Glacial 
Period at the time in question. Admitting for argument's sake 
that ice-action alone could have produced these striations and dis- 
tributed large stones in the midst of fine silt, it must at least be 
shown that the glaciation was something more than what may be 
expected to occur in the vicinity of lofty ranges of mountains 
which have been recently elevated. 

As a supplement to Mr. David's paper I would draw attention 
to a Special Eeport issued by the Colony of Victoria and 
compiled by Mr. Dunn, with reference to the celebrated ' Glacial 
Conglomerate ' at Wild Duck Creek.^ The chief feature of this 
remarkable publication is the number of striking photographs 
showing striated boulders, and most remarkable of all are the photo- 
graphs of the striated bed-rock, which is stated to be of Siluxian age^ 
Dr. Wallace brought this publication to the notice of Englisl 
geologists a few weeks ago.^ He considered that the whole of the 
phenomena of Wild Duck Creek point unmistakably to glacial 
action. Eeferring subsequently to a list of localities in Eastern 
Australia where similar conglomerates have been found, though 
the indications of glacial action are not specially mentioned, 
Dr. Wallace remarks that " if these deposits are really all glacial 
and contemporaneous, they indicate an extent of glaciated country 
that would imply either a very lofty mountain range or the 
occurrence of a real glacial epoch in the southern hemisphere." 

1 ' Notes on the Glacial Conglomerate, Wild Duck Creek.' By E. J. Dunn, 
F.G.S. Melbourne, 1892. 

2 * Nature,' Nov. 17th, 1892, vol. xlvii. pp. 65, 56. 
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From the original discoveries of the Blanfords in India, and 
from the further evidence of the Dwyka Conglomerate in Africa, 
there can hardly be any doubt that similar deposits, approximately 
contemporaneous, extend over a very wide area. Indeed, one 
cannot help calling to mind that even in Britain the Permian 
conglomerates and breccias have often been and still are quoted as 
evidences of a Palaeozoic ice-age. That something very remarkable 
occurred in the physical history of the earth's crust about this 
period (Permo-Carboniferous interval) is perfectly certain, and the 
results of this action may be traced over widely separated regions. 
It is quite legitimate to seek for an explanation of the cause, but 
geologists especially should be careful how they accept theories 
which require the earth's axis of rotation to be shifted, or which 
profess to account for general climatic conditions, which perhaps 
never existed, during the period in question. 

DaU and Duration of the Glacial (and ^ post-Olacial ') Period, — 
Two weU-knowu authors have ventured to place an approximate 
chronological value on the whole or on a portion of Pleistocene 
time, viz. Prof. Prestwich and Mr. Mellard Reade. 

Prof. Prestwich commenced by stating his belief that there 
is no valid evidence of the recurrence of Glacial epochs ; and he 
pointed out the divergence in the late Dr. Croll's estimates as 
to the beginning of what is usually known as the Glacial Epoch, 
these estimates having ranged from nearly a million years 
ago to something less than a quarter of a million years ago. 
Prof. Prestwich is inclined to believe that a much smaller figure 
than the lowest of these will suffice, basing his calculations, in part, 
on a study of the laws affecting the growth of ice and the motion 
of glaciers. The observations made by Steenstrup, Eink, and others 
in Greenland tend to show that there is a general movement of the 
' inland ice ' towards the sea, and that it concentrates its force upon 
comparatively few points, which are represented by the so-called 
ice-fields, through which the annual surplus of ice is carried off. The 
velocity of the ice was noted in seventeen glaciers, and it was calcu- 
lated that these move at rates varying from 30 to 50 feet j9«r diem 
throughout the year, the rate of movement not being materially 
influenced by the seasons. The precipitation in Greenland is 
thought to be less than 20 inches per annum. From the above data, 
and bearing in mind the ratio of ice-front to rock-front along the 
whole coast, the total annual discharge is equal to a fringe of ice 
one-eighth of a mile in breadth, or one mile of ice in eight years. 
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Taking as the known quantity the results supplied by the obser- 
vations in Greenland, the equation, he says, will be as follows : — 
A surplus-ice overflow equal to one mile advance in eight or twelve 
years, mintbs (1) the retardation due to friction and irregularities 
of the surface, and (2) to seasonal changes of temperature (the so- 
called interglacial periods) : plvi^s (l)the increase of discharge due t» 
progressive secidar refrigeration and (2) further to increased preci- 
pitation, taie known quantity, he says, gives us from 4000 to 6000 
years. He allows that of the unknown quantities we can at present 
form but a distant idea, although he thinks it will be found that 
the time required for the formation and spread of the great ice- 
sheets in Europe and America need not be extended beyond 25,000 
years at the utmost, including in this estimate the time during 
which the cold was increasing, or pre-glacial time, and that during 
which the cold was diminishing, or post-glacial time. The close of 
the Glacial Period, ^. e. the final melting of the ice- sheet, might have 
taken place from 8000 to 10,000 years ago. 

We must all admit the interest which attaches to calculations 
based on the rate of motion in the Greenland ice-sheet, yet the 
unknown elements, and especially the uncertainty as to the duration 
of the period of refrigeration, seem to cast a shadow upon this 
attempt to estimate the duration of the Glacial Period. However, 
the Author himself explains that he does not attempt to fix 
actual terms of years, but only wishes to show that we must not 
unhesitatingly accept such large measures of time as have in some, 
instances been required. 

It is curious to note how different a view Mr. Mellard Reade 
takes of the duration of what is usually termed post-glacial time. 
While Prof. Prestwich thinks that the final melting of the Great 
Ice Sheet is not likely to have occurred more than 10,000 years 
ago, Mr. Reade claims for events succeeding the deposition of the 
low-level Boulder-clay of Lancashire a period of 57,500 years, 
which is made up as follows: — He assigns a period of 40,000 
years to the elevation and erosion of the Boulder-clay, one of 15,000 
years for the deposition of the post-glacial beds, such as estuarine 
silt and Scrobicularia-c\a.Y succeeded by peat and forest-beds, and 
a further 2500 years for the blown sand which covers these in many 
places. 

It seems tolerably certain that, when an author is bold enough to 
attempt a chronological scheme of this nature, the arguments of most 
of the speakers aim at demonstrating the impossibility of reducing 
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geological time to years. Such was conspicaoosly the case when 
Mr. Eeade's paper was brought before the Society. Undoubtedly, 
when the slopes were steeper, the rate of denudation and conse- 
quently of deposition would be more rapid, and this fact is held by 
some to invalidate any calculations based on the present rate of 
deposition of silt. 

Misconceptions regarding the Evidence of former Oladal Periods, — 
Lastly, we possess in the paper which bears the above title a legacy 
which the late Dr. Croll may be almost said to have bequeathed to 
the Geological Society. His cardinal point was that the evidences 
of glaciation are to be found principally on land-surfaces, and that 
the transformation of a *land-surface into a sea-bottom would 
probably obliterate every, trace of glaciation. 

He even went so far as to assert that the absence of large erratic 
blocks in the stratified beds may indicate, in some cases, a period of 
extreme glaciation. The more complete the glaciation, says Dr. 
Croll, the less probability of the ice-sheet containing any blocks, 
since the rocks would be covered up. This assertion was especially 
aimed at Nordenskj old's statement that there is no evidence of 
glacial conditions in the strata of Greenland and Spitzbergen down 
io the termination of the Miocene period, the absence of large 
boulders being conspicuous in beds of that or earlier date. It suited 
Dr. Croll wholly to ignore the character of the faunas and floras 
which have been discovered in these high latitudes. Moreover, 
he seems to have been unaware that, by adopting this line of 
argument, he was claiming for pre-Miocene times a greater amount 
of glaciation than that which prevails in Greenland and Spitzbergen 
at the present day. Neither of these countries now presents the 
phase which marks the complete glaciation imagined by Dr. Croll, 
since there is abundance of morainic matter and rook-detritus at 
the margins of the inland ice. 

The real state of the case seems to have been that Dr. CroU, as 
an astronomer and mathematician, was perpetually calling upon 
geologists to find evidence of the truth of his favourite hypothesis, 
viz. the recurrence of glacial epochs. These latter for the most 
part have been wholly unable to respond to the call, and, except in the 
doubtful cases previously mentioned, it can hardly be- said that there 
is any positive evidence in support of Dr. CroU's cardinal point, 
although we cannot help admiring the dexterity with which he 
contrived to fire a Parthian shot into the camp of the enemy. 
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Tertiabt Geology. 

Having spent so mncli time over papers relating to Pleistocene 
Geology, it will be necessary to touch but briefly on matters which 
otherwise might weU have occupied our attention at greater length. 
The Tertiary Geology of West Surrey and East Berks, taken 'pefr se^ 
is mainly of local interest, but any attempt based on palseontological 
data to correlate portions of the London and Hampshire Basins, and 
so pave the way, if possible, for a more uniform nomenclature, must 
be regarded from a wider standpoint. 

Upper Eocene. — Such a paper was presented to the Society by 
Messrs. Gardner, Keeping, and Monckton, entitled ' On the Upper 
Eocene, comprising the Barton and Upper Bagshot Formations.' 
The primary object which the Authors had in view was to effect 
a partial revision of the grouping of the older British Tertiaries, 
in consequence of the introduction of the Oligocene into our 
classification. Unless, as they observe, the considerable literature 
relating to the Bracklesham, the Calcaire Grossier, and the 
Nummulitic is to be rendered obsolete, their classification as Middle 
Eocene must be preserved, and a modified Upper Eocene constructed 
out of the Barton Series. Secondly, then, the Barton Series, as 
developed in Hampshire, is to a certain extent remodelled, with an 
adequate notice of its very abundant fauna : and thirdly, it is shovm 
by way of correlation that, in all probability, the beds hitherto 
known as the Upper Bagshot Sands in the London area correspond 
to the lower portion of this series, i. e, to the Lower Bartons. 

It is admitted that the base of the Barton Series is not sharply 
defined, since there is no boundary-line of importance, palaeontological 
or lithological. Indeed, if the section at Whitecliff Bay, which the 
Authors regard as the most perfect in all the Eocene formation 
in England, had been the original or type-section, a different 
arrangement, we are told, from that which now exists might have 
been entertained. Here the fauna of the Lower Brackleshams, 
with its giant Nummulites, Bullas, aud Cowries, and its wealth of 
Corals, differs far more from that of the Upper Brackleshams than 
the latter does from that of the Bartons. Had the Barton Series been 
in the first instance described from the Highcliff section in Christ- 
church Bay, and then followed from west to east, taking first Alum 
Bay and then Whitecliff Bay, the entire Upper Bracklesham Series 
would have found a place in it, and the base-line would have been 
drawn where a decided physical change is manifest. However, the 
division as now made coincides with the final disappearance of several 
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subtropical Mollusca, and almost with the extinction of Nummulites 
in oar area. There is less difficulty about the upper limit of the 
Barton Series, which is drawn at the base of the Lower Headon, 
where the brackish-water fauna gives place to one of freshwater 
origin. 

A considerable portion of the paper is then devoted to a detailed 
description of the Barton Series as developed in Christchurch Bay, 
an ascending section being given, and the measurements compared 
with those of previous observers, such as Prestwich, Bristow, and 
Wright. The zone of Nummulites elegans is taken to be somewhere 
about the base of the Lower Barton Beds. I may mention, by the 
way, that a paper was read before the Society by Prof. Kupert Jones 
in 1886, where it was shown that Sowerby's labelled specimens of 
' Nvmvmvlaria ' elegans are really the same as the var. Prestwichiana 
of Nurnmulites planulatus. We may believe, then, that the Nummu- 
lina Prestwichiana^ auct., is really the same thing as Nvmmuiites 
elegans. Sow. Since this line is to be taken as the base of the Upper 
Eocene, it is at least important that the synonymy of the name-giving 
Nummulite should be settled. 

The Lower Barton or Higholiff Beds are estimated at about 50 
feet, consisting mainly in their lower parts of stiflF drab-coloured 
day, which higher up becomes filled with sand drifts full of fossils, 
the uppermost portion being known as the Highcliff Sands; this 
part of the series terminates with the Pholad(ymyaAiQ^. Its fauna 
comprises many Bracklesham species, which range no higher up, 
and it also contains a large number of peculiar species. The base- 
line fixed for the Middle Barton, or Barton Clay proper, is the lowest 
of several bands of septaria, which distinguish the 50 feet of drab- 
coloured clays comprised in it, and this last division terminates in a 
very remarkable formation, known as the Shell-bed, which, although 
only a foot or two thick at Highcliff, increases towards the east. The 
fauna of the middle division of the Bartons is nearly as rich as that 
of the lower, and far more characteristic. Some of the grandest 
species, such as EosteUaria ampla, Fusus longasvus, and Mureaj 
mincuVj range from the Bracklesham right through the Barton, but 
attain their finest development here. Others, such as Ca^ssidaria 
nodosa, Mcula neoffilis, Triton argutum, and Fusus regularis, pass 
upwards from the Bracklesham, but do not range beyond the limit 
of this division. The finest specimens of the strictly Barton fossils, 
Voluta luctatrix, Crassatella sulcata, and Limopsis scalaris, are 
^ obtained here, while others, such as Voluta amhigua and Pleurotoma 
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rostrata, cannot be collected at all above this zone. Finally, 
several smaU but well-known species, such as Conus domntor and 
Bucdnum deserium, here make their first appearance. 

The Upper Barton division is represented as having a development 
of 90 feet, and is far more variable both in its fauna and lithology ; 
in fact it comprises within itself a triplicate subdivision, of which 
the upper portion contains the Hampshire Upper Bagshots, which 
are also known as the Headon Hill Sands (the Long-Mead-End 
Sands of the Authors). This Upper Barton as thus constituted is, in 
fact, a somewhat artificial division, its base being the Ghama-hed. 
The fauna of the Chamd-hed numbers altogether 170 known 
species, and differs, as a whole, more from that of the Lower and even 
Middle Barton than does that of the Lower Barton from the Upper 
Bracklesham. The greater number of what may be considered the 
typical Barton species have disappeared. It is difficult to say 
positively whether the change was from deeper to shallower water, 
or the reverse ; but the shell-bed preceding the CfTiama-hed plainly 
indicates a long period when no mud was being deposited, and the 
O^ama-bed itself was formed in clear water. It serves to show, 
like so many other abrupt transitions in the Eocene, that a relatively 
slight change in physical conditions makes a far greater impression 
on the succession of life in a formation than would be occasioned by 
an enormous lapse of time without such a change. This is the last 
appearance of Chama in England. 

An analysis of the entire Barton fauna is given towards the end of 
the paper, with a table enumerating also those species which ascended 
from below, and those which continued into the Headon Series. A 
somewhat critical examination of the Edwards collection shows 
about 527 varieties of Mollusca from the Barton Beds entitled to 
specific rank, and the Authors are not of opinion that this number 
will ever be greatly exceeded. Fossils belonging to other groups 
bring the fauna to a possible total of 600. The list comprises 23 
Vertebrates, 47 Invertebrates other than Mollusca, 257 Gasteropods, 
and 150 Bivalves, exclusive of over 120 undetermined species. 

The Barton Series in Hampshire is now separated from its 
representative in the London Basin by an interval of about 60 
miles — a break in all probability due to post-Eocene denudation. 
There can be no doubt that exact correlation in this case must be 
attended with much difficulty ; still the Authors roundly assert that 
the fauna precludes the idea of any correspondence between the Upper 
Bagshot Sands of Surrey and the sandy beds of the Upper Barton, 
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heretofore known as the Upper Bagshbt Sands of the Hampshire Basin. 
The Surrey Upper Bagshots they consider to be such as might have 
been accumulated in a bay of the open sea, while in Hampshirer 
the Barton Series was evidently laid down within the influence of a 
oonsiderable river. 

Accepting as the dividing-line between the Middle and Upper 
Bagshots of Surrey the bed of pebbles which is stated to occur per- 
sistently over the London Basin, the greatest proved thickness of 
the Upper Bagshots is about 230 feet. The various levels at which 
the pebble-bed is found are considered to show that the formation 
rests on a syncline of Bracklesham Beds, and is probably conform- 
able with them. There seems to have been just a suspicion in the 
minds of the Authors, or of one of them, as to whetlier the Upper 
Bagshots of the London Basin are not' partly or even mainly of 
Upper Bracklesham age ; but if they are to be regarded as Barton 
at all, there can be no doubt whatever as to their being Lower 
Barton. Subsequently the Authors appear to conclude that it would 
be unreasonable to put the whole of the 230 feet of Upper Bagshot 
Sand into the Bracklesham Series. 

The fossils on which these correlations are based were mainly 
obtained about the middle of the Fox Hills, on the Woking-Aldershot 
line, by Messrs. Monckton and Herries. The Authors indeed consider 
it certain that the Upper Bagshots of the London area were once at 
least as fossiliferous as their equivalents in Hampshire, and the 
remarkable condition of some of the Hampshire beds when not 
protected by clays gives some colour to this supposition. The list 
contains 52 species of Mollusca, of which 43 could be determined 
specifically. Thirty-one are common to the Upper Bracklesham 
and the Barton, and there are nine Barton species unknown in the 
Bracklesham. Making allowance for the effects of more sandy 
conditions, the palseontological evidence agrees with the stratigraphy, 
the presence of the few Bracklesham forms leading the Authors to 
place the Tunnel-Hill horizon of the Woking-Aldershot line a little 
below that of Highcliff in Christchurch Bay. 

Should exact correlation betwixt beds of the London and Hamp- 
shire Basins be ultimately possible, it would seem almost unnecessary 
to perpetuate a double nomenclature. It might, indeed, simplify 
the problem if we abolished the so-called Middle and Upper Bagshots, 
and replaced these names by those of the richly fossiliferous Hamp- 
shire equivalents. There woidd still remain the variable and extensive 
underlying series of clays and sands, for the most part devoid of 
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molluscan remains, but locally rich in fossil wood, leaves, and fruits, 
to perpetuate the name of Bagshot in the list of British formations. 

Deep-sea Deposits, — Under the heading of Tertiary Geology it 
will be convenient to consider this subject, since certain deposits in 
Barbados, described by Messrs. Jukes-Browne and Harrison, are 
l^lieved to be of late Tertiary age. In the same connexion also is 
a paper by Mr. Lechmere Guppy on the Tertiary Microzoic 
formations of Trinidad. The late Mr. Brady, likewise, made an 
interesting communication to the Society on the so-called Soapstone 
of Fiji, which, although post-Tertiary in age and not precisely a 
deep-sea formation as the term is now understood, clearly belongs 
to the category of Oceanic deposits. The interest attaching to the 
proofs that deep-sea deposits have actually been raised above sea- 
level so as to form recognizable geological formations must be my 
excuse for venturing to deal, however briefly, with matters which 
do not relate strictly to our own islands. The venue then for the 
moment is shifted from the coast of Hampshire to the islands of 
the Caribbean Sea, and more especially to Barbados, whose geology 
has been described in considerable detail by Messrs. Jukes-Browne 
and Harrison. These authors were in correspondence with Dr. John 
Murray, whose conclusions in the main are stated to coincide with 
their own, and they were further indebted to Mr. William Hill 
and Miss Kaisin for reports on the minute structure of the rocks 
submitted to them. 

The geology of Barbados turns out to be, on the whole, tolerably 
simple, and one cannot help feeling surprised at such statements as 
that of Alexander Agassiz, who assumed the island to be a volcanic 
cone, entirely surrounded by coral terraces which completely hide 
the cone.^ This statement may possibly have had its origin in the 
conventional idea that an insular coral-formation ought to be on 
the summit of a volcanic peak. On the other hand, HaeckeP 
asserts that the Island of Barbados consists for the most part 
of fossil Eadiolarian ooze, and he proceeds to speculate on the 
probability that in certain parts of the tropical Atlantic true 
Eadiolarian ooze, like that of the Pacific and Indian Oceans, 
will eventually be found in depths between 2000 and 3000 fathoms, 
perhaps over a considerable area. As a matter of fact, the Island 
of Barbados is composed of three formations. The fundamental 
rock is a terrigenous series (Scotland Beds) consisting of grits, 

^ * Oruise of the Blake* vol. i. p. xix. 

^ * Challenger' Bep., Zool. vol. zviii. pt. 1, p. di. 
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sandstones, and clays, which have been thrown into a succession of 
folds and flexures. Prom comparison with rocks in Trinidad, this 
series is thought to be of Eocene age, and must have been laid 
down when there was a large land-area in the vicinity. The 
Oceanic deposits, which rest unconformably on this series, consist 
chiefly of fine white earths, much resembling soft chalk in general 
appearance, together with subordinate beds of pink and yellow clay, 
and occasional layers of grey pumiceous sand or silt. The raised 
reefs or coral-rocks which cover six-sevenths of the surface of 
Barbados constitute the third formation. A section across the 
island from east to west serves to show the mutual relations of 
these three formations, and exhibits faulting to the extent of a few 
hundred feet, while the coral-rock is sometimes seen to rest directly 
on the fundamental series. 

The area and volume of the Oceanic Series does not appear to be 
large ; the most complete succession yields an estimated thickness of 
a little over 300 feet, which is made up as follows : — Resting uncon- 
formably on the fundamental rocks are calcareous earths, gradually 
becoming more siliceous, and succeeded by a great thickness of pure 
siliceous Eadiolarian earths, which again become more calcareous, 
and are topped by a moderate thickness of chalky earths and marls. 
All these are, in the main, organic deposits, but above them come 
very fine-grained argillaceous deposits, and above this, in one place, 
some 25 feet of grey volcanic mudstones, with a few Eadiolaria, but 
no calcareous matter. We perceive, then, that the first phase was 
one of calcareous deposits containing from 60 to 80 per cent, of 
carbonate of lime, with many Glohigerince and other oceanic Pora- 
minifera. Presently siliceous organisms are found in increasing 
numbers, and at length we arrive at the central part of the series, 
which is essentially siliceous, some beds containing 77 per cent, of 
organic silica, with less than '5 per cent, of calcareous matter, 
made up principally of Eadiolaria, Diatoms, Sponge-spicules, and 
occasionally associated with layers of pumiceous sand. Higher up, 
calcareous organisms again make their appearance, and the sequence 
of organic rocks closes with a second zone of calcareous material, 
the quantity of carbonate of lime varying from 44 to 80 per cent. 
Above the last beds there is a rapid change into fine-grained 
argillaceous earths. 

When we come to compare the Barbados rocks, as above detailed, 
with modern Oceanic deposits we can hardly fail to recognize, more 
or less completely, the GlohigerUta-ooze^ the Badiolarian ooze, and 
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possibly the Red Clay of deepHBea investigation, to say nothing of 
deposits which partake of the nature of mixtnres of the above. It 
must be accounted as a somewhat singular coincidence that this 
paper on the Oceanic Deposits of Barbados should have been brought 
before the Society within a few weeks of the publication of the 
' Challenger ' Eeport, which deals in extemo with the Beep-sea 
Deposits collected by the staff of that vessel from 16 to 20 years 
ago.^ Fortunately many of the results had been given to the world 
in previous publicatipns, though it must have been a satisfaction to 
our Authors to have been able to test their conclusions by the more 
perfected report. Dr. John Murray, on the other hand, has been 
able to refer to the similarity between the Barbadian deposits and the 
modem oceanic oozes. But he still expresses doubts whether the 
deposits of the abysmal areas have in the past taken any part in the 
formation of the existing continental masses.^ Again he says that, 
with some doubtful exceptions, it has been impossible to recognize 
in the rocks of the continents any formations identical with the 
pelagic deposits.^ 

"We may, however, take it for granted that in more than one 
island of the Caribbean Sea pelagic deposits are now to be found a& 
rock-masses of considerable importance, some modified in structure, 
others but little altered. Such being the case, it remains to con- 
sider their age, and the inferences connected with their upheaval 
from the bed of the sea. If we may trust to the scientific 
imagination the story runs somewhat as follows : — After the earth- 
movements which resulted iii the plication of the fundamental 
series of ' continental ' origin, the area subsided into depths 
appropriate for the deposition of Glohigerina-ooze, and so continued 
to subside until the relative numbers of the calcareous and siliceou& 
organisms became reversed, when finally such depths were attained 
that siliceous organisms alone remained in the ooze, which now 
became exclusively Eadiolarian. The comparative thickness of the 
Radiolarian portion of the earths is held to indicate a long period 
of extreme depth ; but presently a reverse action commenced, and 
the organic series ended, as it began, with a calcareous deposit. 
When the area again began to subside, and the calcareous matter to 
diminish in amount, a fine argillaceous substance, believed to be 
analogous to the Red Clay of the deep sea, was deposited in lieu of 
the Radiolarian ooze of the first great depression. 

1 • Challenger' Reports, Deep-sea Deposits, Murray and Renard, 1891. 

2 Ibid. p. mx. ' ^^' P- 18&- 
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Beyond this point there is no very cleax evidence of the sequence 
of events, nor. indeed are we to expect that every chapter in thia 
geological record should be complete. But, among the many ques- 
tions which this interesting speculation raises, there are two which 
seem to call for special attention : firstly, whether the Authors are 
right in referring the origin of the Red and Mottled Argillaceous 
Earths to a deep-sea Eed Clay, seeing that this theory requires a 
second great depression of the area. This latter supposition, unless 
supported by corroborative evidence, seems to be rather a weak point 
in the argument, though it certainly fits in fairly well with the 
present condition of the adjacent Atlantic. Here, as we know, in 
depths from 2500 to 3000 fathoms, Red Clay with but few traces 
of organisms, siliceous or calcareous, is the predominating deposit. 
It is evident, however, from the analyses published in the * Challenger' 
Report that the term ' Red Clay ' is made to cover a great variety of 
deposits, so much so indeed that it can scarcely be said to possess any 
definite meaning whatever ; and it is necessary to refer to the Synop- 
tical Table in each case, where yery interesting details as to the per- 
centage composition of particular samples of Red Clay are available 
for the student. The chemical analyses are somewhat perplexing, 
owing to the methods adopted, but Dr. Murray gives us the average 
composition of the ' Challenger ' samples of Red Clay as follows ^ : 

Per cent. 

Calcareous organisms 6J 

Siliceous organisms 2| 

Minerals 6^ 

Fine washings 85^ 

Messrs. Jukes-Browne and Harrison are sanguine enough to con- 
sider that if the ' Challenger ' samples of Red Clay containing only 
small amounts of carbonate of lime and the samples of the Barbados 
Argillaceous Earths had been analysed by similar methods, a close 
resemblance in composition would have been found in them, and 
that the differences would have been such only as might arise from 
the action of organic acids percolating through the rock. 

A more important question is presented by the undoubted fact of 
so large a development of Radiolarian earths, and the inferences which 
the Authors are disposed to draw respecting the great depths in which 
these deposits originated. It is a curious circumstance that no 
Radiolarian ooze is known to occur on the floor of the Atlantic 
at the present day. Haeckel, as we have seen, predicated the 

1 Op. cit. p. 197. 

VOL. XLIX. h 
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existence of considerable areas of Eadiolarian ooze in the tropical 
portions of the North Atlantic, but Dr. Murray is less sanguine 
on this point.^ Of course, there are plenty of Eadiolaria in the 
Atlantic, but their remains do not collect in sufficient quantities 
to form a Eadiolarian ooze, which according to Murray's definition 
should contain not less than 20 per cent, of Eadiolaria and sOiceous 
organisms other than Diatoms.^ Such deposits occur sparingly 
in parts of the Indian Ocean and in the central and western 
regions of the Pacific. Dr. Murray goes on to remark that even 
Eadiolaria, like the calcareous Foraminifera, are slowly dissolved 
by sea- water, after the death of the organisms. 

There is a general idea, evidently shared by Jukes-Browne and 
Harrison, that Eadiolarian ooze in existing seas indicates excessive 
depths. Murray himself states that Eadiolarian ooze has a greater 
average depth than even the Eed Clay. But it is evident that causes 
other than bathymetrical influence in a remarkable manner all 
kinds of oceanic deposits. Attention to the following ' Challenger ' 
soundings wiU easily show this to be the case. At station No. 116, 
between Fernando Noronha and Pemambuco, the surface-temperature 
being 78° F. and the depth 2275 fathoms, the bottom was found 
to be what is caUed Ghbigerina-ooze, containing 65 per cent, of 
carbonate of lime ; while at station No. 259, between Yokohama 
and the Sandwich Islands, the surface-temperature being 77° F. 
and the depth 2225 fathoms, the bottom was found to consist of 
what is called Eed Clay with only a trace of carbonate of lime. 
On comparing these two stations, one in the Atlantic and the other 
in the Pacific, we perceive that, while the surface-temperatures and 
depths are almost identical, in the one case carbonate of lime, arising 
principally from calcareous organisms, amounts to 65 per cent, of 
the whole, whereas in the other case there is scarcely a trace of it. 

Again, with regard to Eadiolarian ooze, which we have seen 
defined as a Eed Clay with 20 per cent, and upwards of siliceous 
organisms other than Diatoms, some curious facts may be gathered 
from a careful perusal of the Synoptical Table in the ' Challenger ' 
Eeport. It so happened that at station No. 225, between the 
Admiralty Islands and Yokohama, in the Western Pacific, the 
enormous depth of 4475 fathoms was reached, the deepest sounding 
from which a deposit is known to have been procured, and this was 
found to contain 80 per cent, of Eadiolaria and siliceous organisms. 
Even in this case one or two Ohhigerirue were observed. 
^ Op. cit. p. 208. 2 11^ p 203. 
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But the chief discoveries of Kadiolarian ooze were made in the 
Central Pacific, within the tropics, between the Sandwich Islands 
and Tahiti. Considerable depths exist here also, though Dr. 
Murray's Synoptical Table reveals some curious, one might almost 
say anomalous, results with reference to the distribution of Qlobir- 
£ferina-ooze and Radiolarian ooze in this area. Por instance, at 
station No. 270, which is situated about 2|° north of the Equator, 
the surface-temperature being 79|° F. and the depth 2925 fathoms, 
a Olohigerinor-ooze containing 65 per cent, of calcareous Foraminifera 
and only 5 per Qent. of Eadiolaria occurs ; while at station No. 273, 
which is about 5° south of the Equator, the surface-temperature 
being 80 J° F. and the depth only 2350 fathoms, the floor of the ocean 
was found to consist of Eadiolarian ooze containing no more than 
1 per cent, of calcareous Foraminifera, 30 per cent, of Eadiolaria and 
Diatoms, and a large amount of amorphous matter. This is 
certainly reversing the ordinary conditions in a remarkable manner, 
when we find in the same part of the ocean, at points separated by 
only 7° of latitude, two deposits, of which the one, composed princi- 
pally of calcareous organisms, lies deeper by nearly 600 fathoms than 
the Radiolarian ooze of the other station. Furthermore, throughout 
. this great area of Eadiolarian ooze, while the general depth may be 
about 2700 fathoms, the very deepest sounding taken is just the one 
which is represented as containing 71 per cent, of carbonate of lime. 
To take an example from the Indian Ocean, there is the case of 
the Eadiolarian ooze between Zanzibar and the Seychelles, a sample 
of which was brought up from a depth of 2200 fathoms by Capt. 
Pxdlen of the ' Cyclops ' many years ago. This was stated by Ehren- 
berg to be a mass of almost pure Polycystince, such as no sample 
of a deep-sea deposit had hitherto shown, and it was particularly 
noticeable that in the whole of this mass of living forms no cal- 
careous tests were to be seen.^ Unless, therefore, any doubt attaches 
to the accuracy of these results, we are entitled to quote this 
as an instance where calcareous organisms are entirely excluded by 
siliceous ones at the comparatively moderate depth of 2200 fathoms. 
With these recent cases before them it would seem unsafe for 
geologists to indulge too freely in bathymetrical speculations where 
they happen to discover fossil Eadiolarian ooze raised above the 
level of the sea, as is the case in Barbados, and also apparently in 
Trinidad. It is plain that causes other than bathymetrical operate 
now, and probably did so formerly with still greater force, in the 
^ Quoted by Haeckel, ' Challenger' Bep., Zool. vol. xviii. pt. 1, p. ol. 

h2 
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accnmulation of Eadiolarian oozes. Consequently, we are not bound 
to believe that the Tripoli or Polycystine marls of the Mediter- 
ranean coasts and islands, for instance, were upheaved from any^ 
very extraordinary depths. As a case in point, I may mention the 
deposit of Oran, stated by Haeckel to be a pure Radiolarian ooze- 
very similar to that now found in the Central Pacific.^ Without doubt 
both the Mediterranean and the Caribbean Sea have been in times past, 
and still are, regions subject to a considerable amount of vertical' 
oscillation. Indeed, the analogies which these two seas present are 
very remarkable. Each of them is a deep and irregular depression 
enclosed within a continental area. The Caribbean Sea, it is true, 
lies more open to the ocean, which possesses many superficial 
entrances through the submarine continental slope connecting the 
two Americas. Barbados is on the very edge of this slope, perched 
like an outwork on the top of a gigantic wall, the greater part of 
which is submerged. Thus its position perhaps renders it liable to- 
vertical movements of considerable intensity. 

As regards the age of the Barbadian Earths, the evidence from 
organic remains seems to be somewhat contradictory. According 
to Haeckel, as quoted by the Authors, about 25 per cent, of the Radio- 
laria found in the Barbadian Earths are likewise known from the 
recent ooze. Even supposing that the investigation of the recent 
Kadiolaria is somewhat incomplete, such a percentage almost . points 
to a Miocene age, and this seems to have been the view of Haeckel 
himself. It is also Mr. Lechmere Guppy's view as to the age of the 
Radiolarian Beds of Trinidad. On the other hand, the evidence as 
regards the Eoraminifera is somewhat uncertain. The late Mr. H. B. 
Brady remarked that there was still much to learn respecting the 
Rhizopod fauna of these deposits, before any very satisfactor}'^ con- 
clusion could be drawn as to their geological age or the depth of 
water at which they were formed. Still, he had little hesitation in 
concluding that of the 81 species of Foraminifera enumerated about 
72 are certainly recent forms, and half the remainder probably so. 
He further adds that an investigation of the Microzoa of a large 
series of soft deposits from various islands of the South Pacific has 
yielded a very similar result, and he agrees with Dr. H. B. Guppy^ 
who has assigned to them a post-Tertiary date. 

It may be as well to mention here, by way of parenthesis, that 
the ' Soapstone ' of Eiji, described by Mr. Brady in the Quarterly 
Journal, rests on a sort of Coral-limestone instead of being covered 
• ^ Op, cif, p; dxvi. 
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by Coral-rock, as is the case with the Microzoan formations of 
Barbados. The Fiji deposit is described as a post-Tertiary volcanic 
mud, formed at a moderate depth, judging from the character of the 
Foraminifera, and such as might be expected to occur in the neigh- 
bourhood of any of the volcanic islands of the Pacific. This, then, 
would seem to be a more recent formation than any of the Barbadian 
Earths, and a similar remark may possibly apply to a large propor- 
tion of the soft deposits in the Pacific spoken of by Dr. H. B. Guppy. 
Eeferring once more to the Oceanic Deposits of Barbados, the 
Authors, after balancing the evidence, are led to conclude that they 
were most probably formed during the period we call Pliocene ; 
.and it is possible that, together with the stiU later Deep-water 
Deposits, they cover not only the whole of Pliocene time, but so 
much of the post- Pliocene as elapsed before the rising island reached 
ihe level at which reef-corals could build. 

CSETAGSOUS GeoLOOY. 

The communications on the subject of Cretaceous Geology are 
most conveniently arranged under the headings Upper Cretaceous 
And Lower Cretaceous. 

Upper Cretaceous. — ^The bulk of the papers relate to this division, 
and if we are to proceed from above downwards, the first which 
demands notice is that by Monsieur Comet, dealing with the 
Brown Phosphatic Chalk of Ciply in the zone of Belemnitella 
mucronata. Although this relates to Belgian geology, the 
<x)mpariBon is of interest, in consequence of a recent discovery at 
Taplow by Mr. Strahan of a Phosphatic Chalk on a somewhat 
lower horizon, viz. the zone of Belemnitella quadrata, which is 
:8tated to be somewhere about the level of the Margate Chalk. 

The bed at Ciply which contains the phosphatic matter is 
about 70 feet thick, but it is only in the central portion that the 
main phosphatic mass appears, along with many fossils, in the 
form of brown granules. In these beds, as a rule, the amount of 
dry phosphoric acid is about 12 per cent., and where no further 
•concentration from natural causes has taken place it is possible 
to separate the chalk from the phosphate by mechanical processes. 
■Chemical analysis revealed some interesting facts, amongst others 
the existence of a considerable quantity of nitrogenized organic 
matter, causing the emission of a peculiar odour on treatment 
with acid. The Author speculates on the origin of the phosphate 
in this formation, which he believes was deposited in a sea 
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that nourished a numerous Molluscan fauna, and in which Fishes 
and great marine Saurians abounded, and he seemed to think that 
there had been no previous discovery of phosphatic beds analogous 
to those of Ciply. 

However this may be, Mr. Strahan's discovery at Taplow, though 
not of much economic importance in consequence of the limited 
extent of the deposit, is strictly analogous from a chemico-geological 
point of view. Here also we have the brown phosphatic grains in 
a chalky matrix, and it is interesting to learn that these grain* 
are almost entirely of organic origin^ Eoraminifera and shell-prisms 
forming the bulk of them. The tests, as well as the contents, of the 
Eoraminifera seem to have been phosphatized, the phosphate appear- 
ing as a translucent film in the former case, and as an opaque mass in 
the latter. In the case of the prisms of Molluscan shells the whole 
of the phosphate appears in the opaque form. Fragments of fish- 
bone also are observed to occur in the granular portion, and such. 
Dr. Hinde remarked, are also present in the Ciply material, but 
their osseous nature had not previously been recognized. As bearing 
on the question of the nitrogenized organic substance suggested by 
. M. Comet, the brown colour of this rock at Taplow is attributed to 
a substance very near to, if not identical with, humic acid, but 
stated to contain between 3 and 4 per cent, of nitrogen. Every- 
thing seems to point to the remains of Eishes as having been the 
principal source of the phosphate, although other organisms may have 
contributed thereto. In the very extensive replacement of carbonate 
of lime by phosphate of lime which has taken place, it is possible 
that organic acids, remains of which are still traceable in these rocks^ 
may have played an important part. 

Quitting the horizons of the Higher Chalk we will now proceed 
to consider the lower beds of the Upper Cretaceous, more especially 
in the East of England, where these beds have undergone a most 
important revision, principally at the hands of Messrs. Jukes-Browne 
and William Hill. It must be premised that these Authors had 
already laid the foundation for their subsequent work by their 
joint contribution on the ' Melboum Eock and the zone of Belemni- 
tella plena from Cambridge to the Chiltem Hills.' That paper lies 
beyond the limits of the present Address, though it may be as well 
to remind you that the Belemnitella-mdi.T\a were therein regarded as 
forming the summit of the Lower Chalk, while the Melbourn Eock, 
which rests upon these marls, is taken to be the base of the Middle 
Chalk, commencing with the zone of Bhynchonella Cuvieri^ 
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Similarly the Tottemhoe Stone, a tough grey chalk, often containing 
phosphatic nodules, which occurs towards the middle of the Lower 
Chalk Series, is held to separate the Grey Chalk from the Chalk 
Marl. Thus these old-established divisions and subdivisions of the 
Upper Cretaceous are shown to be defined by hard beds, possessed of 
a peculiar lithology and capable of influencing the features of the 
country. This no doubt has been a great boon to surveyors, who are 
naturally not too well disposed towards mere palseontological horizons. 

Previous to the work of Messrs. Jukes-Browne and Hill on the 
lower beds of the Upper Cretaceous in West Suffolk and "West Norfolk, 
no one had attempted to trace the zonal divisions which are found in 
the neighbourhood of Cambridge, through the tract of country 
which lies between Newmarket and Hunstanton. In this somewhat 
difficult region lies the clue to the mystery which has so long 
enshrouded the true relations between the basal beds of the Upper 
Cretaceous in the South and the North-east of England. The interest 
which attaches to such a piece of work must be my excuse for 
treating this matter with somewhat more attention to local details. 
The results may be said to be of a twofold character ; for not only 
have the relations of the Red Rock of Hunstanton to the Gault been 
re-established on a more satisfactory footing, but the remarkable 
diminution in the volume of the Lower Chalk Series within the area 
has been demonstrated, though the subdivisions remain mostly the 
same. 

Let us for a moment consider the Red Rock of Hunstanton and 
its equivalents to the southward. This is an old story. Years 
ago Mr. Wiltshire remarked, in the Quarterly Journal, that the 
blue Gault with its characteristic Belemnite had been observed to 
rest on the Carstone at Fhtcham, 10 miles south of Hunstanton ; 
but that, rather nearer the latter place, a red clay occurs immediately 
under the white Chalk, thus connecting the blue Gault with the 
Red Chalk. It is scarcely necessary to state that the general fauna 
of the Hunstanton Red Rock was also shown to be that of the Upper 
Gault. Such in the main had been Mr. Wiltshire's original views, 
and the objections arising from Hthological differences had long ago 
been surmounted. 

Bearing in mind that the existence of Gault in Norfolk had 
since then been disputed, the Authors paid particular attention to 
this point. They found that in the Stoke Ferry and West Dereham 
district the Gault is about 60 feet thick, while in an adjoining out- 
lier Ammonites interrwptm occurs plentifully in the form of clay casts 
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with the inner whorls phosphatized. Mr. Teall had previously noted 
the occurrence of Gault at West Dereham. From this point the 
Gault rapidly diminishes southward. At Eoydon, which is about 
halfway between Stoke Ferry and Hunstanton, a boring yielded very 
remarkable results. Eesting on the Carstone we there have 20 feet 
of Gault, the lower portion blue and argillaceous, the upper portion 
grey and marly ; towards the centre occur buff sub-calcareous rocks, 
blotched and stained with red, which in a neighbouring section are 
shown to contain well-known Gault Ammonites and Inoceramu 
In the grey, marly, upper portion Belemnites are abundant. 
Dersingham is the point where the lithological change becomes more 
marked. In our Authors' map the Gault, regarded lithologically, 
is represented as ceasing at this village, and the beds between the 
Carstone and the base of the Chalk Marl are reduced to some 7 feet 
in all, as proved by a boring : these beds are marls, greyish white 
above, yellowish towards the centre, and more argillaceous below, 
with a tendency to redness in colour. 

The next point is to connect the 3 feet of Eed Eock at Hunstanton 
with the 7 feet of Norfolk Gault, which seems to end off in the 
manner above stated at Dersingham. First of all, there is the 
evidence of identity of position between the Carstone below and 
the equivalents of the so-called 'Sponge-bed' above. There is 
no question as to the identity of the Carstone ; the only doubt which 
could possibly arise relates to the upward limit, and here the 
Authors admit that their case largely depends upon the exact correla- 
tion of the presumed equivalents of the Hunstanton ' Sponge-bed,' 
which is for them the base of the Chalk Marl, though so unlike 
the base of the Chalk Marl in other districts. On the whole, the 
argument from stratigraphical position seems to point to a lithological 
passage between the Gault and the Eed Chalk. It may indeed seem 
strange to those, who have never recognized the marly character of 
much of the Upper Gault, that this mainly argillaceous formation 
should shrink to 3 feet of Eed Chalk on the eastern shores of the 
Wash, nor is it exactly clear through what causes the iron in the Eed 
Chalk appears in the state of sesquioxide, while the iron in the 
Gault is mainly in the s^fite of protoxide. 

The fossils hitherto found in the Norfolk Gault are not very 
numerous, but nearly all are of species which occur in the Eed Eook of 
Hunstanton, and this fact, coupled with the stratigraphical evidence, 
seems conclusive as to their being mainly on the same geological 
horizon. Undoubtedly the Cephalopoda are the best guides in cor- 
relating strata of Mesozoic age, and the Authors daim that eight 



Digitized by LjOOQ IC 



Yol. 49*] ABTNIVBRSARr ADDRESS OP THE PRESrDEITT. II| 

species of Ammonites characteristic of the Gault have been recorded 
from the Hunstanton Ked Rock, while those of the higher horizon 
are not known to have occurred in it. As regards bivalves, there 
certainly is in the Upper Gault a mixture of Cenomanian forms, 
and these seem to become proportionally more numerous as the 
Norfolk area is reached — a circumstance which the Authors attribute 
to the effect of deeper water. 

While dealing with the subject of the fauna of the Hunstanton 
Bed Rock, I should here take the opportunity of mentioning that 
Mr. Yine has recently contributed a paper on the Polyzoa of that 
formation. This Author dealt with over a thousand fossil specimens, 
principally Cephalopoda, Monomyaria, and Terebratulce, on most of 
which encrusting forms of Polyzoa were found. As a result he 
recognized 43 species, mostly forms described by foreign authors, 
but some new. A few of these species have been not.ed from the 
Cambridge Greensand. The Polyzoan fauna of the Gault and Chalk 
Marl, he says, still awaits special attention. 

The extraordinary diminution in the thickness of the Gault and 
its equivalents in North-west Norfolk applies in a less degree to all 
the subdivisions of the Lower Chalk, which also are said to become 
more calcareous on being followed northwards. The Tottemhoe 
Stone is traced through Norfolk, being about 2 feet thick at 
Hunstanton, and its existence enables the Hmits of the Chalk Marl 
to be defined. Including the Sponge-bed and the Inocerarnvs-heds 
of Hunstanton, this thickness is somewhat under 20 feet. The 
Grey Chalk also thins towards the Wash, being about 30 feet 
thick at Hunstanton. 

Mr. William Hill, in a subsequent paper, carried these investi- 
gations on the Lower Beds of the Upper Cretaceous Series into Lincoln- 
shire and Yorkshire, where the character of the strata partakes 
somewhat of the North-west Norfolk type, though their thickness 
is usually somewhat greater, except at one place on the western 
escarpment of the Yorkshire Wolds. His discovery of Gault Am- 
monites tends to strengthen the view that the equivalents of the 
Hunstanton Red Rock in the two more northern counties are really 
on that horizon. Near its most north-westerly exposure on the 
Yorkshire Wolds the peculiar colour of the Red Rock is lost, but 
such characteristic fossils as Inoceramus sulcatus and Belemnites 
minimus were found associated with a conglomeratic bed of slight 
thickness. 

The base of the Chalk Marl throughout Lincolnshire continues to 
be marked by a bed of compact limestone, which the Author regards 



Digitized by LjOOQ IC 



XI4 PROCEEDINGS OF THE eBOLOeiCAL SOCIETY. [Maj T893, 

as the representative of the ' Sponge-bed ' of Hunstanton. This 
can also be traced in Yorkshire as far as the north-western ex- 
tremity of the Wolds. Above this bed a few feet of grey gritty 
chalk retain the character of the Hunstanton ' InocerarmLS-hed ' 
throughout the area above mentioned. In the same district also a 
well-known rock called the ' Grey Bed ' is shown to be on the horizon 
of the Totternhoe Stone, and thus to determine the upper limit of 
the Chalk Marl ; this bed is characterized by much comminuted 
shelly matter and by numerous Pectens amongst other fossils. The 
Author notes, moreover, the red coloration of portions of the Grey 
Chalk in Lincolnshire, the principal horizons for this coloration 
being just above the Grey Bed and a little below the Lincolnshire 
equivalent of the Melbourn Eock. 

When the basement-beds of the Upper Cretaceous are traced from 
their most attenuated outcrop, 600 feet above sea-level, at the north- 
western extremity of the Wolds, towards the sea, there is every reason 
to believe that they rapidly thicken again, and when the coast at 
Speeton is attained the whole series is found to be expanded to a 
thickness nearly four times greater than at Leavening on the Wolds, 
and more than twice as great as at Hunstanton. The thickening is 
shared by all the series below the zone of Rhynchonella CuvieH (at 
the base of the Middle Chalk), where flints, as a rule, first make their 
appearance. This classical section is described with, much care by 
Mr. Hill, and many new points of interest are brought out, though 
time will not allow me to do justice to them. I will only quote one 
passage for the benefit of those who place their faith in flints as a 
means of determining horizons in the Chalk. He says : — " The gradual 
approach of the Chalk-with-flints to the Lower Chalk should be noted, 
and the value of flints for stratigraj)hical purposes may be estimated 
from the following facts : — at Dover they are 120 feet above the zone 
of Belemnitella plena ; at Hitchin the first line of flints, followed 
by others at distant intervals, occurs about 45 feet above the base 
of the Middle Chalk. In Lincolnshire flints occur in regular lines 
.... only 15 feet above the Belemnite-marls, and this is reduced 
by nearly one half at Speeton, where flints come on 8 feet above 
the Marls." Moreover, at Speeton, beds of flints, some yards in 
extent, occur in the higher portion of the Chalk Marl itself. 

Mr. Hill, as is well known, has paid much attention to the minute 
structure of the various chalks. With reference to the composition 
of the Bed Chalk or Hunstanton Limestone in Lincolnshire and 
along the western escarpment of the Yorkshire Wolds, he observes 
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that distinited or primordial cells of Eoraminifera form a very large 
part of the mass, shell- fragments are few, and the finer amorphous 
material appears to he made up entirely of calcareous particles. In 
Lincolnshire mineral-fragments, prohahly derived from the under- 
lying Neocomian sands, are found in the lower part of the Bed Chalk, 
while in Yorkshire these fragments are much coarser ; in fact, the 
rock is almost conglomeratic in places, sometimes even when resting 
on Jurassic days. This character becomes most marked towards the 
elevated outcrop near the north-western corner of the Wolds, where 
coarse shell-fragments, large Eoraminifera, detached Sponge-spicules, 
and glauconitic grains of large size are observed to be abundant. 
With the thickening of the beds towards Speeton a change comes 
over the character of the deposit ; shelly fragments of small size are 
abundant and Foraminiferal tests common, but there is a large 
quantity of fine inorganic material, and it is only in the upper 
portion that the deposit becomes more purely calcareous. 

It may be as weU to state here that the topmost beds of the 
Speeton Clay, on which the Eed Chalk reposes, have been shown by 
Mr. Lamplugh to contain a fauna very closely allied to that of the 
Eed Chalk. He considers that these beds are too thick to be 
explained as the result of the working up of the underlying clays 
into the base of the Bed Chalk, as supposed by Mr. Hill. It is not 
a little curious to note how the Gault once more, if only for a few 
feet, assumes an argillaceous aspect. Mr. Lamplugh suggests 
that in these beds we have probably a representative of the 
Lower Gault, while the Red Chalk itself may represent the upper 
division of the formation — an idea which, no doubt, he shares with 
other geologists. How far he is correct in correlating this horizon, 
designated by him as the Belemnites mtmmtw-marls, with the 
lincohishire Carstone,^ is a point which I should not venture to 
discuss on the present occasion. Clearly, however, he is of opinion 
that at Speeton the Upper Cretaceous succeeds the Lower without 
any break of importance. 

Before attempting to deal with Lower Cretaceous Geology^ 
we may pause for a moment to consider what may have been 
the physical history of part of the area covered by the Bed Chalk. 
Starting from Hunstanton, we have seen that the minimum of 
deposition occurs at two points, viz. at Hunstanton itself and at 
the north-western corner of the Yorkshire Wolds, the subdivisions of 
the Lower Chalk being proportionally affected. One of the questions 

^ Bep. Brit. Assoc. (Leeds Meeting), 1890, p. 808. 
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which present themselves for solution is to ascertain the meaning 
of this attenuation, and also the meaning of the attenuation of the 
Bed Chalk, as a whole, by comparison with the synchronous Gault. 
Messrs. Jukes-Browne and HiU are rather disposed to explain these 
facts on the assumption of deeper water. Undoubtedly there is less 
terrigenous sediment, which would at first sight seem to imply 
greater distance from land. This, however, will not altogether 
explain the great diminution in the actual amount of calcareous 
matter ; for we should bear in mind that there is many more times 
the amount of carbonate of lime in such a formation as the Upper 
Gault of Folkestone than exists in the whole of the Bed Chalk of 
Hunstanton. The phenomena in connexion with the equivalent of 
the Red Chalk at the north-western corner of the Yorkshire "Wolds, 
where its outcrop reposes on a denuded ridge of Jurassic rocks 600 
feet above sea-level, seem to supply a due. Even according to the 
views of Messrs. Jukes-Browne and HiU there was an approximation, 
to the western margin of the Cretaceous sea at that spot. With 
this approximation to land we have a minimum of deposit, yet we 
are asked to believe that the scanty deposit at Hunstanton was due 
to distance from land and deepening water. 

I would venture to suggest that the Red Chalk, as a whole, 
is not a deep-water deposit, but that it was formed where 
powerful currents limited the amount of sediment thrown 
down. The number of small siliceous stones found in it serves 
to bear out this view. There can be no doubt that such was the 
case throughout the major part of what is now the Wold outcrop ; 
less so, perhaps, in Lincolnshire, but likely enough at Hunstanton, 
where some irregularity in the sea-bottom, of the nature of an 
old ridge, may have caused currents unfavourable to a bulky 
deposit. Clearly, this must have been the case at the north-western 
comer of the Wolds. At Speeton, on the other hand, materials 
swept from the shallower and more troubled portions of the sea, 
possibly in part from the old Jurassic ridge before it was 
completely covered up, were deposited in calmer and perhaps 
rather deeper water. 

Lower Cretaceous. — The relations of the Lincolnshire Carstone 
were described by Mr. Strahan in a paper where he showed that 
this formation rests on different members of the Tealby group, 
presenting a strong contrast to them in lithological character, 
and in being, except for the derived fauna, entirely unfossiliferous. 
He seemed disposed to associate it more or less with the Red Chalk, 
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remarking that where the Carstone thins out to nothing in the 
north the Eed Chalk becomes increasingly conglomeratic in cha- 
racter. This is certainly the case in the outcrops on the western 
escarpment of the Yorkshire Wolds. We have already seen that 
Mr. Lamplugh places the Carstone on the horizon of the Belemniteg 
9ntmfnt»-marls of the Speeton section. If these views are correct, 
the Carstone would seem to belong almost as much to the Upper 
as to the Lower Cretaceous. 

The last paper which remains for consideration in connexion 
with Lower Cretaceous Geology is that by Mr. Lamplugh, already 
quoted, * On the Subdivisions of the Speeton Clay.' There are so 
many issues involved in this paper, which almost opens up a new 
history for the Lower Cretaceous Series in England, that it is quite 
impossible, with due regard to other subjects, to do it full justice. 
The importance of the Speeton Clay as the fullest development of 
marine beds of this age in England had been thoroughly realized by 
Prof. Judd, who pointed out that the section at this place furnished 
the key by means of which might be identified the more or les» 
isolated and fragmentary exposures of beds of Lower Cretaceous age 
scattered over the whole of Northern Europe. 

Many years of careful attention to these clays, as they are from 
time to time exposed on the sea-shore, has enabled Mr. Lamplugh to 
effect considerable alterations in the interpretation of the details of 
the section. Moreover, in his grouping he has selected Belemnites, 
always abundant at Speeton, rather than Ammonites, as a means for 
defining his zones. Subsequently, in association with Prof. Pavlow, 
of Moscow, who inspected this section under Mr. Lamplugh's 
guidance in the autumn of 1888, the Speeton Clays have been duly 
correlated with an important series of deposits in the interior of 
Kussia, and the rich palaeontology of their Cephalopoda largely 
worked out.^ On this point Prof. Pavlow remarks that the Belemnite 
fauna is less rapidly modified than that of the Ammonites, thus 
enabling us to establish larger and more generalized subdivisions in 
the manner already indicated by his colleague. On the other hand. 
Ammonites are more sensitive indicators of the lapse of geological 
time. 

Mr. Lamplugh considers that there is a more or less continuous 
sequence from the clays of the Upper Jurassic, through the Lower 
Cretaceous into the Upper, where at length the argillaceous 

^ * Les Argiles de Speeton et leurs Equivalents/ par A. Paylow et G. W. 
Lamplugh. Bull. Soc. Imp. des Naturalistes, Moscou, 1892, toI. v. pp. 181-276, 
465^70. 
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sediments give way to those of a calcareous nature. Hence this 
had been an area of marine deposition throughout a long period 
of Mesozoic time, although at no great distance to the westward 
there must have been an axis of upheaval in the interval of time 
between the Kimeridge Clay and the Eed Chalk. In point of fact, 
he considers that part of the material removed from this area of 
•denudation to the westward may possibly have contributed to the 
formation of the Speeton Clays themselves. However this may be, 
he justly regards the series of beds collectively known as the 
* Speeton Clay/ though probably not more than 300 feet thick, 
as by far the most important exposure of marine beds of Lower 
Cretaceous age in England, and possibly in Europe. 

Accepting Mr. Lamplugh as our guide, we may venture to consider 
the Speeton section somewhat in detail, proceeding from higher to 
lower horizons. The zone of Belemnites minimus and its allies has 
already been referred to in dealing with the Upper Cretaceous. 

The second zone is somewhat obscured towards its upper part, and 
it is only the lower part of the zone which the Author ventures to 
describe with any degree of certainty. Belemnites brunsvicensis, 
Stromb. (semicanaliculatus^), is the distinguishing Belemnite. 
Ammonites are said to be rare in this portion of the section, the 
most characteristic being Hoplites Deshayesii, The fauna generally 
tends to prove that this portion of the section corresponds with the 
Lower Greensand and Atherfield Clay of the South of England, 
which may be regarded as of Aptian age. In Lincolnshire the 
Tealby Limestone is stated to represent this zone, which has also 
been recognized in Central Eussia. It is quite possible that the 
correlation of this zone at Speeton with beds in the South of England 
can only be approximate, since it scarcely seems fair to associate 
Hoplites Deshayesii with the whole of a zone, in so large a portion 
of which that Ammonite has not yet been discovered. 

The third zone may be regarded as the backbone of the Speeton 
section, and it is on the whole perhaps the most interesting and 
apparently the most fossiliferous, since the more typical Speeton 
forms, such as Ammonites speetonensis, Am. regalis (noricus), Crioceras 
? Duvalii, Meyeria omata, etc., occur more or less abundantly 
throughout certain horizons of this zone. Moreover, the measure- 
ments are complete, showing a thickness of about 120 feet. Belem- 
nites which may be grouped under the collective title of Bel. 
jaeulum, in which Prof. Pavlow recognizes at least 3 species, pre- 
dominate throughout this series of days. Among the Ammonites 
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we find in the central, and to a certain extent in the upper 
portions, great numbers of the section SimbirsJcites of the genus 
0lco8iephanu8y of which 01, (SimbirsJcites) speetonensis. Young and 
£ird, may be regarded as the most characteristic. The lower part 
of the zone, on the other hand, is occupied by representatives of the 
genus Hoplites^ better known to English readers under the coUeotiye 
title of Am, regalis {noricus). In this portion of the Speeton section, 
therefore, Am, speetonensis characterizes the upper sub-zone and 
Am, regalis the lower sub-zone, the Tealby Clay being correlated 
with the former and a portion of the ferruginous rocks of Claxby 
with the latter. In the clays of this zone at Speeton it is noticeable 
that many species appear and disappear ; but still it is principally 
throughout this horizon that a !N^eocomian fauna is encountered. 
This zone of Bel. jaculum seems to be partially represented at two 
localities in Central Eussia. 

The fourth zone is one about whose precise age and relations there 
seems to have been considerable difference of opinion. At Speeton 
this zone consists of about 35 feet of clays lying between two thin 
nodular bands, the upper of which is called the ' Compound Nodular 
Band,' whilst the lower is known as the ' Coprolite-bed.' This is 
the zone characterized by Belemnites lateralis, a group which is 
held to include five species, viz. B, lateralis^ Phil., B, suhquadratus^ 
Eom., B. russiensis, D*Orb., B, explanatus, Phil., and B, explana- 
toides, Pavl. In the * Compound Nodular Band ' there are still con- 
siderable traces of the fauna of the third zone, such as Hoplites 
regalis (noricus), Crioceras, etc., so much so that it must be regarded 
to some extent as a kind of blend of the two zones, such as is found 
to be the case with so many bands in which rolled and transported 
nodules occur. The Ammonites of this fourth zone are frequently 
of great size and belong to the section Polyptychit£s of the genus 
OUosiephanus, regarding which Prof. Pavlow writes that representa- 
tives of this group are most varied and most numerous in Northern 
Kussia (the region of the Petchora), in Eastern Bussia (government 
of Simbirsk), in Yorkshire, and in Northern Germany. Amongst 
these forms are the Ammonites referred by Mr. Leckenby to the 
Coronati, and regarded by him as Portlandian, about whose actual 
position in the Speeton section there has existed a certain amount 
of doubt. 

Mr. Lamplugh admits that the fauna accompanying Bel, lateralis, 
both at Speeton and in Lincolnshire, is peculiar. It includes forms 
very near to those which attain their complete development in the 
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Neocomian beds by the side of those which are developed in the 
underlying Jurassics. It is this fauna, especially as noted in the 
npper beds of the zone, which characterizes a deposit of intermediate 
age. He thinks, however, that a detailed study of the entire fauna 
wiU show that its affinities incline to the Jurassic rather than to the 
Cretaceous. Moreover, he observes that perhaps the lateralis-zone 
naturally divides into two parts. The upper portion in all proba- 
bility is that which contains the large and numerous species of 
Foh/jptychites, referred by Leckenby to the Coronati; in Lincoln- 
shire this is represented by the Claxby Ironstone. On the other 
hand, some very fragmentary specimens of smaller forms of Oko- 
gtephamis, belonging to the section Craspedites, are held to mark 
the lower division, which is correlated with the Spilsby Sandstone, 
This twofold division of the laterdlis-zone seems to be more obvious 
in Lincolnshire than at Speeton, supposing the above correlations to 
be correct, and it may have been partly suggested in order to bring 
the sequence into harmony with that which appears to obtain in 
Eastern Europe. When we come to consider the Eussian equivalents 
en bloCj the upper division of the lateralis-zoue is said to correspond 
with the * Petchorien,* and the lower division with the ' Etage 
superieur de Eouillier,' the latter being a sort of provisional 
arrangement for beds of the Russian Jura situated immediately 
above the undoubted Portlandian. In the Alpine region the whole 
might be held to correspond with the Upper Tithonian, and, as 
regards period of deposition, with the Purbecks of the South of 
England ^ and possibly somewhat higher beds. 

The remainder of Mr. Lamplugh's paper deals with beds which 
are undoubtedly Jurassic, and are therefore only indirectly connected 
with the subject of Lower Cretaceous geology. Considering for a 
moment the Speeton section as a whole, the bituminous shales of 
the Upper Kimeridge call for no especial remark, the first point of 
interest being the ' Coprolite-bed,' which our Author regards as the 
base of the overlying clays of the lateralis-zone. This * Coprolite- 
bed,' he says, is undoubtedly a most important horizon in the series, 
both stratigraphically and palsBontologically. There is a marked 
change in the character of the deposits almost immediately above it, 
and also in the fauna. Of the few Jurassic forms that pass it, the 
doubtful Lingula ovalis is the only species yet found in the bitumi- 
nous shales. Here then is a well-recognized break in the great 
argillaceous series of Speeton, and it is not easy to say how long a 
^ Pavlow, op, die, pp. 213 and 546 (sep. cop. pp. 35, 188). 
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period of time may be represented by these four inches of phosphatic 
nodules. The list of recognizable fossils is a very small one ; but 
there are those phantom forms, so characteristic of nodule-bedSy 
which most probably represent the defaced casts and other hard 
parts of an elutriated formation. This, then, was an area of sub- 
marine erosion, which apparently lasted so long that when depo* 
sition again set in the fauna was no longer the same. There seems 
to have been something of the sort, though less marked, in connexion 
with the * Compound Nodular Band,' which separates the lateralis- 
zone from the zone of Bel, jaculum. Here, as we have seen, a great 
mixture of forms occurs ; but the presence of Crioeef'as^ for the first 
Hme in the Bpeeton section, seems to show that this bed should 
be regarded as the base of the series of clays which succeed, and 
which the Author regards as marking the commencement of the 
Neooomian in this part of Yorkshire. 

Jurassic Geology, iiiciirDiiTG Rbletic. 

Upper Jurassic. — In Lincolnshire the late Mr. Roberts endeavoured 
to make a triple division of the Upper Jurassic Clays. He called 
to mind that Prof. Seeley had previously divided the Fen clays of 
Cambridgeshire into Kimeridge Clay, Ampthill Clay (regarded as of 
Corallian age), and Oxford Clay. The task Mr. Roberts imposed 
upon himself was certainly a very difficult one, seeing that the 
region in question is largely obscured by Drift, and the only places 
where sections can be observed are in the various clay-pits or an 
occasional railway-cutting. His paper is in some sort a supplement 
to the Sedgwick Prize Essay, which, though written six or seven 
years ago, has only lately been published.^ From this essay we 
gather that, in Cambridgeshire and the parts immediately adjacent, it 
is not so difficult to trace the results of the Corallian episode even 
in the clays. . In Lincolnshire, on the other hand, muddy sediments 
appear to have been deposited without a break, and there are neither 
limestones nor grits to help in defining the horizon. 

The several zones recognized by authors in the Oxford Clay of 
this portion of England need not detain us on the present occasion ; 
it is enough for our purpose that the days with Ammonites of the 
cordatus-gTOup are regarded ba occupying the uppermost zone. 

^ * The Jurassic Bocks of the Neighbourhood of Cambridge,' Univ. Press, 
Oamb. 1892. 
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The chief interest of this paper centres in the clays above the Oxford 
Clay, and especially in the possibility of tracing a Corallian Clay 
between it and the Kimeridge. 

The clays which extend to the top of what has been mapped as 
Lower Kimeridge in Lincolnshire may, he says, be conveniently 
divided into four zones. The lowest of these is a series of black 
selenitiferons clays, which he regarded as Corallian for the following 
reasons : — (1) They occur between the Oxford Clay and what he 
regards as the basement-bed of the Kimeridge; (2) out of 23 
species of fossils collected from this zone 22 are recognized as 
Corallian; (3) the two characteristic oysters of the Oxford and 
Kimeridge Clays respectively occur together in this series of clays 
and in the Corallian, but in no other formation. 

If we endeavour to test the value of the first conclusion, it would 
seem that the black clays are nowhere observed immediately 
overlying the Oxford Clay, but they are found in several places 
immediately eastward of what is regarded as the uppermost zone ; 
they are easily distinguished by their darker colours, and from the 
fact of the fossils never being pyritized. These indications cer- 
tainly seem to separate the black selenitlferous clayB firom the 
uppermost Oxford Clay of the district, though there does not seem 
to be any adequate explanation of the more general oxidation of 
the salphur compounds. The next point is to ascertain how 
far a profusion of Ostrea deltoidea is evidence of the basement- 
beds of the Kimeridge. That such is the case in the Lower 
Kimeridge of Eingstead Bay there can be no doubt. In Cambridge- 
shire the Author remarks that, immediately above a layer of 
phosphatic nodules, which is regarded as constituting the actual 
base of the Kimeridge Clay in that district, Ostrea deltoidea occurs 
in profusion. It is probable that this is also the case in Yorkshire, 
but good exposures of the basal Kimeridge are not very common 
there. On the whole we may fairly allow that Mr. .Eoberts has 
justified his first conclusion. 

Turning to the evidence of the 22 recognized Corallian species, 
this speaks strongly in favour of Mr. Eoberts's view as to the age of 
the black clays. The greatest number of Corallian forms occur in 
pits at North and South Kelsey, and on the whole the fauna inclines 
rather to older than to newer beds. The characteristic Corallian 
sea-urchin is not quoted in the list, and this may perhaps be due to 
distance from actual reefs, since the spines of Cidaris Jlorigemma 
are not unknown from the Ampthill Clay. Mr. Roberts's third 
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conclusion involves the proving of a negative, viz. that the two 
characteristic oysters never appear together either in the Oxford or 
the Kimeridge Clay. At all events such an occurrence must be 
extremely rare, and if there are cases quoted they may possibly be 
capable of some other explanation. We may therefore admit that 
clays which contain both these forms of oyster are likely to be of 
Oorallian age. 

It is not, perhaps, to be expected that the Geological Survey 
should lay down the lines of a third clay in Lincolnshire, and so 
separate the Oxford and Kimeridge Clays, where no beds of the usual 
Corallian type supervene. Nevertheless the map which illustrates 
Mr. Eoberts's paper is a very useful piece of work, and eminently 
characteristic of that conscientious and painstaking geologist, 
whose untimely death we all so much deplore. 

Turning our attention now from Lincolnshire to Wiltshire, but 
still dealing with the Upper Jurassic, I must remind you of an 
interesting account of a well-sinking at Swindon given by Messrs. 
H. B. Woodward and E. T. Newton. One cannot help being struck 
with the great development of Oxfordian beds at this spot, com- 
pletely reversing the conditions which prevail, for instance, in the 
Weymouth district, and considerably exceeding the limits assigned 
to the Oxford Clay by Prestwich at the city of Oxford. There are 
probably not many places in England where the Oxford Clay and 
Kellaways Eock together attain a thickness of 672 feet. 

Callovian Ammonites occur in the lowest beds, which for a 
moderate thickness exhibit the sandy conditions of the ordinary 
Kellaways Eock. These are succeeded by 220 feet of days con- 
taining Ammonites of the ornatus-groxxi^, in company with many 
othfer species. The Cephalopod fauna of these beds is evidently rich, 
when so many species can be quoted from so limited an amount of 
material. The results, however, are fairly in accord with what we 
know of Oxfordian beds generally where the lower zones, as in the 
upper part of the Kelloway Rock of Scarborough, are full of Ammo- 
nites of many species. It is somewhat singular, however, that the 
well-known Corallian Am. plicatilis, should occur in these omatus- 
clays. The Upper Oxfordian is 290 feet thick ; this roughly repre- 
sents the cardatus-zone, and it is very poor in species as compared 
with the lower beds, just as we see is the case in Yorkshire. 
The Corallian beds in the Swindon sinking were found to be feebly 
developed, and one wonders what has become of the massive Rag of 
Wootton Basset only a few miles away. There is not much to bo 

i2 
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learnt as regards the Eimeridge Clay at this point, but it wa» 
mentioned during the discussion that in a boring not far off, which 
had been commenced in Cretaceous beds, the Portland Sands, 90 
well developed at Swindon, were already wanting. 

Saline waters were met with in the Corallian Eocks, and ^.gain iut 
the Forest Marble, where the amount was found to be upwards of 
2000 grains per gallon, chiefly chlorides. Attention was al^o drawp 
bo tixe occurrence of saline waters in the Jurassic rocks at other 
localities in the neighbourhood. 

This seems to be the proper place to notice another paper by 
Mr. Boberts, ' On the Correlation of the Upper Jurassics of the Swifl& 
Jura with those of England.' He commences by referring to the 
fact thiftt since the days of Oppel's ^ Jura-Pormation ' but litfle had 
been done in this direction, though many new discoveries had been 
made in both countries. Aa regards the Swiss Jura itself it so 
happens that there is a considerable difference in the development 
of the Upper Jurassics in the northern and southern districts, and it 
becomes necessary to institute a comparison between these districts^ 
before a more extended correlation is possible. Jt is scarcely neces*- 
sary to remark that the grouping is variously stated by different 
authors, and it is evident that many of the terms borrowed from 
English geology have a different value in Switzerland from that 
which they bear in this country. 

Departing from the plan hitherto adopted, it seems convenient 
in tibis particular instance to follow Mr. Boberts in an ascending 
sequence, and thus to commence at the base. The importance 
assigned to the Callovian on the Continent is altogether out of 
proportion to our practice on this side of the Channel, where the 
Sellaways or Kelloway Eock is mainly regarded as the irregularly 
developed arenaceous base of the Lower Oxfordian. If regarded as 
a palsBontological zone, it must be held to underlie that of the 
oma^t^^Ammonites. Hence^ whatever we may think of the Swisa 
zone of Ammonites maerocephalus^ which is a kind of compound 
of Combrash and KeDoway Rock, it is evident that the so-caUed 
* Per sous-oxfordien ' of the Northern Jura answers to a large part 
of our Oxford Clay. On the other hand, the Swiss Oxfordian Beds 
answer to the lower part of our Corallian, such as the Lower Cal- 
careous Grit and other beds below the regular Coralline Oolite ; while 
the ' Terrains & Chailles siliceux ' and the * Oolithe Corallienne " 
correspond to the main mass of our Corallian Limestones. The 
whole of these beds are but feebly developed in the Southern Jura. 
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80 far the resenibknc6 hdds Mtlj Well ; but wben w6 come to 
<rdnfidder tlie equiraletits of what used to be called the Upper Oolite 
in this country, viz. the Eameridge Clay and Portland Beds, there 
is found to be a very cofiaiderable difference of development which 
renders correlation more difficult. Thus It is not easy to parallel 
the ' Calcaire k Nerinees ' with anything in England. These be& 
are very rich, containing 192 species, of which 28 only are recognized 
;as British. The series corresponds approximately in position with 
a group of beds T once ventured to name * Upper Corallian ' or 
^ Supra-coralline,' and of which the curious little reef in Ringstead 
Bay is a notable e:s:ample. This ' Calcaire k N^rinees * is rich in 
species of corals. Indeed, one of the most striking differences 
between the fauna of the British Corallian reefs and those of th6 
Jura is the large number of species of corals in the latter. I can 
hardly think that the difference of climate can have been so great 
as to account for the whole of this peculiarity, which may in part 
have been due to deeper and clearer water. 

The next thing to consider is how far the Kimeridge Clay proper 
is represented in the Swiss Jura, and here we must remember 
lihat we are for the most part comparing days with limestones. 
In this case also the beds are characteristically developed in the 
Southern as weD as in the IS^orthern Jura. We can hardly find 
fault with Mr. Roberts for grouping the Oatrea deltoidea and Astarte 
.supracorallinar-da.yB with the Swiss Astartian ; at least they occupy 
Approximately the same relative position, and contain a few of 
the same fossils. It is more difficult to point out the actual time* 
-equivalents of the Pterocerian in our English beds. Mr. Roberts 
-considered the Pterocerian to be perhaps the most important stage in 
the Whole Upper Jurassic Series, since it forms by far the greater 
portion of the high ground in parts of the Jura (southern district), 
where it consists of limestones with some marls. It should be 
noted that Pteroeeras Oceani occurs at Boulogne on a higher horizon 
than is usually assigned to the Pterocerian, viz. in the 8(^*oalled 
Xower Portlandian, the Bolonian of Blake. 

Keit Come the clays with Eafogyra virgula^ and these we have not 
much difficulty in correlating with the Yirgulian, which, however, 
is somewhat irregularly developed, even in the northern district of 
ihe Swiss Jura, whilst in the southern district it has only been 
recognised at one or two spots. These beds take us to the top of the. 
Lower Kimeridge, above which, on the present occasion, I do not 
ipropose to go, since the investigation of the various interpretations 
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that have been put upon the word ' Portlandian ' would occupy 
too much time. Something of the sort we have already seen in. 
connexion with the Speeton Clay. 

Inferior Oolite and Upper Lias, — It might have been thought 
that the geology of the Cotteswolds had been fairly worked out 
in previous years, yet there have been two or three communication& 
of some importance dealing more especially with the lowest beds of 
Inferior Oolite in that region. . The late Mr. Witchell, when intro- 
ducing the subject of the Pea-grit, felt it necessary to preface hia 
work by a few words of apology for venturing to write on so 
well-known a theme. His corrections may perhaps be regarded as- 
only of local interest, yet the experience which comes of twenty-five 
years of careful observation and collecting is not to be altogether 
unnoticed. Mr. Witchell's conclusions were that the Pea-grit is 
well developed in the Cheltenham area, but thins away towards the 
south, and is no more than from 3 to 5 feet thick in the Stroud 
district, where the characteristic lithology of this peculiar formation 
may yet be distinctly recognized. Underlying the Pea-grit in the 
Stroud district are several beds of white oolitic limestone, having 
layers of freestone, as he describes it, alternating with sheUy detritus. 
Attention was especially drawn to the contrast which these beds, 
present, both lithologically and palaeontologically, with the Pea-grit, 
Their poverty in organic remains is also very remarkable, the fauna 
being limited to a few, very small and ill-preserved Gasteropoda^ 
together with fragments of Crinoids, Urchins, etc. Below this are 
a few feet of brown sandy limestones, very fossilif erous in the lower 
portion, and resting directly on the so-called 'Cephalopoda-bed.' 

Witchell points out how rich and important a fauna comes in 
with the Pea-grit, and consequently how necessary it is to separate 
the Lower Limestone from it. To the substantial accuracy of these 
views I have myself borne witness.^ In the Nailsworth district the 
Pea-grit is only 3 feet thick, but abundantly charged with Nerinceoe^ 
especially at Longford's Mill; it is a curious circumstance, however, 
that the Lower Limestone, although 25 feet thick hereabouts, hardly 
contains any Nerincece or, indeed, any recognizable fossils : in cha- 
racter it rather reminds one of some beds of the Lincolnshire Lime- 
Btone, and seems to be equally poor in Cephalopoda. Hence we 
cannot readily say whether the Lower Limestone of Witchell should 
be classed in the Murchisonoe-zone or in the opalimLS-zojie, which 

1 Pal. Soc. vol. xli. (issued 1888), * Inferior Oolite Gasteropoda/ pp. 60 & 67. 
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latter is characteristically represented in the shell-bed at the base 
of the underlying series. Just the same difficulty occurs at Crickley 
Hill, near Cheltenham, where the equivalents of the Lower lime- 
stone are almost devoid of fossils,^ while the 33 feet of Pea-grit 
which succeeds contains perhaps the richest and most varied fauna, 
including a coral-bed, to be found anywhere in the Inferior Oolite 
of the Cotteswolds. Eeverting to the Stroud and Nailsworth 
district, the series for some distance above the typical Pea-grit of 
that region contains here and there aggregations of brown pisolites 
— GirvaneUa jfnsolitica of Mr. Wethered — and since the fauna is 
practically the same as that of the tjrpical bed, the whole may be 
regarded as one local series. This cannot, however, apply, as 
intimated by Mr. Wethered, to the Lower Limestone of WitchelL 

With reference to the divisions between the Murchisonce- and 
opaZiwM*-zones, Mr. Buckman has lately found at Symondsbury TTill 
Ammonites (Lud/wigia) MurchisoncB and Am» (Lioceras) opalinuB 
in the same bed. This circumstance, he says, renders it difficult to 
draw a line of demarcation between Lias and Oolite at the top of 
the (ypalinus-zoJiQ. Such a rare and accidental rencontre of two 
zonal Ammonites would scarcely, if considered alone, substantiate 
this view, but in many respects it is not easy to effect a separation 
between these two zones. Since there has been no serious attempt, 
so far as I am aware, to draw a line of demarcation between Lias 
and Oolite at the top of the opalimf^-zone^ the question of defining 
the upward limit of that zone is one of minor importance. 

But if Mr. Witchell has been able to supply a correction of some 
importance to the previously accepted reading of the lowest beds of 
the Inferior Oolite within a limited area, a more important piece of 
work has been effected by Mr. Buckman. His paper on the 
*Cotte8Wold, Midford, and Yeovil Sands and on the Division 
between lias and Oolite ' must be regarded from a wider stand- 
point, as involving more extensive issues. For some time past there 
has been considerable doubt as to whether the Teovil Sands and the 
Gotteswold Sands, although they both underlie the limestones of the 
Inferior Oolite, are really on the same horizon. This was a 
difficulty which I felt when engaged in writing the Introduction 
to the ' Inferior Oolite Gasteropoda,' and I then came to the con- 
clusion that probably they were not on precisely the same horizon. 

^ FtygTnatis xenos, Hudl., occurs sparingly in the shell-bed below the Lower 
Limestone on Crickley Hill, and this position justifies us in regarding it as 
the oldest species of Nerinaa hitherto discovered in Britain. 
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But as these constitute an essentially transitional series, poor in 
fossils other than Cephalopoda, I did not pursue the subject farther 
at that time. 

No stratigraphical palsBontologist can, I think, doubt that 
Mr. Buckman has at length sucoeeded in proving that the 
different * Sands ' are not on the same horizon. In the abore- 
mentioned paper he described a series of sections of the typical 
exposures from the Cotteswolds near Erocester to the neighbourhood 
of Bridport Harbour. Dividing the series into seven horizons, each 
characterized by their distinctive Ammonites, viz. — Am, communisj 
variabilis, striaitlus, dispanstiSy the genns Dumoriieriaf Am, 
Moorei, and opaliniis, and taking the STBiATULT7S-beds as a fixed 
starting-point, he demonstrated how the several beds varied in 
regard to that horizon. Thus the Cotteswold Sands, containing a 
porrtion of the communi&'zone together with the variahUi^hedB^ 
are below the fixed datum-line: the Midford Sands, having 
Am. striatulu9 at their base and being mainly characterized by 
Ammonites of the c^panstM-horizon, are above the fixed datum^ 
line; whilst the Yeovil Sands, containing the Jhimortieria and 
ikfoom-horizons, overlie a bed containing Ammonites of the 
dispanstM-honzon and are consequently still later deposits. In 
South Dorset this test is productive of yet more surprising results. 
For instance, Mr. Buckman alleges that the Blue Clay of Down 
Clifi^, which lies below tiie Yeovil or Bridport Sands, has yielded 
Ammonites of the genus Dumortieria and notably 2). radiang. 
This clay therefore would seem to be above the fixed datum-^line. 
Yet, because it is a clay, it has been regarded as Upper lias, while 
the undoubtedly older Cotteswold Sands, extending partly into the 
eomnninif-beds, under recent arrangements are to be classed with the 
Inferior Oolite. 

This is a dilemma from which there is no possible escape, except 
by impugning the value of the evidence. Consequently we are 
asked to consider what is meant by ' horizons,' or, as somd would 
prefer to call them, ^ geological zones.' There are all sorts and 
eonditions of zones, we are told by a very competent authority,^ and 
unless one defines them simply as ' palseontological horizons ' there 
is no definition that would apply to all that have been constituted. 
Now, it has been urged over and over again that the Cephalopoda, 
especially in the Mesoz(^c rocks, are the best guides to life-zones 
because they were less influenced by physical conditions and are 
therefore more reliable indicators of time than the other MoUusoa, 
^ H. B. Woodward, Proc. G«ol. Assoo. vol. xii. pp. 295 et seqq. 
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It seems to have made no difference to an Ammonite whether he 
was buried in day, sand, or calcareous debrief, and this fact is 
very strongly brought out by Mr. Buckman's researches on the 
Ammonites of the border-zones of Lias and Oolite. At the same 
time, one must admit that the system of zonal classification by 
means of Ammonites has, in some instances, been carried to excess. 
It is quite possible, for instance, that hi the case of the old 
Gloucestershire Cephalopoda-bed and its associated sands there may 
have been a little too much subdivision ; at least some of the 
so-called zones might be viewed as sub-zones. No doubt these 
names are a terrible tax upon the memory, especially when the 
evolution of Ammonite-genera proceeds at its present rapid pace. 
Furthermore, it must be admitted that zones in some cases blend 
both laterally and vertically, and it is quite possible that the 
Ammonites eponymuSy or name-giving species, may occasionally be 
found straying within the jurisdiction of another chief. 

These and similar points are sure to be urged by any one who is 
desirous of taking an eoj parte view of any particular case ; but, 
when all demurrers have been duly considered, there remains A 
considerable balance of evidence in support of the chronological 
value of Ammonite-zones. In the case before us, unless we dispute 
Mr. Buokman's facts, certain Ammonite-forms are observed to 
occupy definite relative positions over a considerable area. It 
seems quite in accordance with the maxims of stratigraphical 
palsBontology to believe that each of these forms, or rather group 
oi forms, was fairly synchronous over the area, and that, if we 
wish to know the age of any particular bed in the series, we must 
rely upon the Ammonites and not upon the lithology. 

These considerations introduce a still larger question, viz. as to 
where the boundary between the Lias and the Oolites should be 
drawn. In this connexion I will not discuss Mr. Buckman's 
suggestion to take the reign of the HildoceratidsB as indicating an 
intermediate series, which is to include the Upper Lias and the 
Lower Division of the Inferior Oolite under the name of * Toarcian.^ 
On purely palsBontological grounds something may be said for this 
arrangement in those districts, such as Dorsetshire, where a 
Oephalopod facies predominates; but throughout the greater part 
of England it would not work at all. Of course, this is to a certain 
extent an old controversy, but we must not forget that the original 
divisions were made in England, nor is it likely that they will be 
altered to suit conditions which prevail in districts far removed 
from the type-area. 
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Reverting to a more practical view of the case, it must be ad- 
mitted that previous to the appearance of the papers by Mr. Witchell 
and Mr. Buckman our knowledge of these boundary-beds was to a 
certain extent defective. This did not arise from want of discussion 
in former days; for the correlation of the Dorsetshire and Glou- 
cestershire beds had been attempted so frequently that the subject 
became somewhat distasteful, and men shuddered at the very 
mention of certain Ammonite-zones. Indeed this controversy 
extended, at one time, to the greater part of the Inferior Oolite. 
However, the question before us just now is the most suitable 
boundary between the Lias and the Oolite. 

In the International Geological Map of Europe the base of the 
opalinus-zoTie was adopted as the lower boundary of the Middle 
Jurassic. To a certain extent this is a conventional, arbitrary limit, 
though not without many natural advantages even in those districts 
where the sequence is complete. If this line were rigidly adopted 
in England, the bulk of the Yeovil and the whole of the Midford 
and Gloucestershire Sands would fall into the lias. Hence all three 
groups of Sands possess one feature in common, viz. that they lie 
below the qpaZmiw-zone, though the Sands in Gloucestershire descend 
to much lower horizons than either of the other two, or, in other 
words, they were deposited earlier. It would save trouble, perhaps, 
if the line adopted by the International Geological Congress were 
adhered to in the S.W. of England, and in this way no particular 
violence would be done to the lithology, as the Sands in all three 
districts would be relegated to the Lias. Such an arrangement 
would also suit very well on the Yorkshire Coast, since the lower 
part of the Dogger is certainly within the opalivms-zoiie, while the 
Sands that carry the Dogger are characterized by Ammonites of the 
Dumortieria and dispansus-hoinzon^. This would be placing the 
lias-line somewhat higher than it was carried by Tate and Blake. 

It must not be supposed for a moment that I am advocating the 
adoption of this or any other line ; my object is merely to show its 
incidence in one or two localities. In drawing a boundary, 
especially on a map, there are many aspects of the question to be 
regarded, and the resultant is partly the outcome of economic, partly 
of philosophical considerations. Geological surveyors must look at 
both sides of the question, while less responsible geologists are 
granted a freer hand. I must confess that, on the principle of 
taking all I could get, I did include these Sands within the range of 
my Monograph of the Inferior Oolite Gasteropoda, though merely 
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as border or transitional beds. Bat there can be no doubt that the 
rich and characteristic fanna of the Inferior Oolite begins with 
the Murchisonce-zane, to which the opalinus-zone is little more than 
an appendage. If I may venture to express an opinion, it is that the 
dassificatioii of the Gloucestershire Sands, which lie below the 
so-called Cephalopoda-bed, with the Inferior Oolite is scarcely to be 
justified without some qualification. 

Mi8cellane<yus Subjects. — So much time has been spent on strati- 
graphical papers that but little remains for those devoted to pure 
palaeontology. I must not, however, fail to remind you of the 
recognition by Dr. Hinde of ^ new genus of Siliceous Sponges in the 
Lower Calcareous Grit of Yorkshire. The exceptional character of 
these fossils consists in their having the siliceous skeleton composed 
almost entirely of globular spicules or 'globates.' The nearest 
living form, he says, is Fl(icos^ongia, in which both the axis and 
the dermal crust are formed of globates with an interspace built 
up of numerous pin-like spicules. Assuming the absence of pin-like 
spicules in the Scarborough fossil, the differences are more than 
generic. Considerable interest attaches to this discovery, because 
many persons had noticed the scattered globates in the Lower 
Calcareous Grit and also in portions of the Coral Hag, and in this 
condition they were a puzzle both to Sorby and to Blake. It is 
only right to mention that some years ago I showed a section fall 
of similar granular bodies to Prof. Sollas, who then maintained 
them to be globates of a siliceous sponge such as Geodia, Now 
that the sponge itself has been described, we know that this re- 
cognition was a step in the right direction. 

Mr. Carter, of Cambridge, has materially increased our knowledge 
of the Decapod Crustacea of the Oxford Clay. The fossils described 
by him occur immediately beneath the St. Ives rock, and therefore 
presumably, he says, in the uppermost zone. No more than three 
or four species had been previously recorded from the Oxford Clay 
of this country. Mr. Carter has been able to add at least fourteen 
species to that number, seven of which are identified as foreign 
forms, and seven are new to science. 

The Polyzoa of the Inferior Oolite and Lias have received a 
considerable amount of attention on the part of Mr. Walford. From 
the first-named formation he described a series collected in the 
ParJcinsoninZone of Shipton Gorge, Dorset, and the number of f orm» 
from that one horizon and locality was stated to be equal to the 
whole of those described by Jules Haime from the Lias to the 
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Eitneridge Glaj. He directed attention also to a Bpecias from the 
Lias oi i^e Midlands, whose habits suggest a relationship with the 
Tmbulipolidaa, and for which he proposed the name Tubulipota 
mcomtam, in reference to its varying niodes of growth. 

There are two papers by Mr. Wethered devoted to rock structure 
and referring principally to the Inferior Oolite* His identifLoation 
of Girvanella in the Oolitic rocks had been previously announced 
in the ' Geol^^cal Magazine ' for 1889/ where it was shown that 
this organism was not confined to the Silurians, and that, as an 
iigent id the formation of rocks, it is of more importance l^ifi had 
been previously supposed. In that communication he had established 
A new species, Girvanella piaolitica^ which in his opinion waS 
instrumental in forming the Pea-grit spherules in the well-'knowii 
bed towards the base of the Inferior Oolite. He also showed that 
a much smaller form built up the pisolitio spherules whieh occur m 
the Coralline Oolite near Weymouth, and which hd now described 
under tiie title of Girvanella minuta. 

In referring to G, jfnsoUtica he discussed the views of Brady and 
Nicholson as to whether the genus is most allied to the * Challenger ' 
foraminifer, Hyperammina vagans^ or to Syrin^amminafragUismna^ 
Traces of the organism occur in the Glypeus^giii^ but none have 
been discovered either in the Great Oolite or the Portland Oolite^ 
€€!nsiderable variety is noted in connexion with the subject o£ 
OirvaneUa. Por instance, there occur (1) spherules with a loosely 
aggregated form of Girvandla-tahxiles as a nucleus, and (2) this 
form also occurs in loose aggregations on surrounding foreign 
objects: in such specimens there can be little doubt as to the 
presence of the organism* Thirdly, he takes the case of a sphemle 
or granule in which the nucleus generally consists simply of calcite^ 
and the concentric arrangement has a granular, crystalline ap* 
pearance in which occasional outlines of tubuli may be seen* Last 
of all is the ordinary oolitic granule, with a clear and weU-de&ned 
concentric arrangement round a nucleus. 

There is something very fascinating in the way the Author 
gradually and unconsciously, as it were, seems to lead us to the 
conclusion that possibly the oolitic granule itself has been fashioned 
by an unseen artificer. It is true he did not claim that all OoUtio 
granules are derived from this one source, but his remarks regarding 
the last of his series plainly show the tendency of his thoughts. 
Viewed through a microscope, he says, spherules of this type would 
1 Dee. iii. vol. vi. p. 196. 
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bo regarded as of concretionary origin ; when photographed, however, 
what under the microscope are very obscure dark spots appear Jike 
the extremities of tubes which have been cut across. These objects 
are stated to occur throughout the concentric layers at short intervals, 
and it is impossible, the Author thinks, to resist tho idea that the 
apparent concentric layers may really be layers of tubuli. On 
peruaing these passages, it is difficult to avoid inferring that 
Mr. Wethered has a strong inclination to believe in the organic^ 
origin of the oolitic granule ; but it should be remarked thjat the 
position of Oirvanella as a Poraminifer was not insisted upon, and 
in recent communications he appears disposed to take a more 
lowly view of this organism. 

In his second paper Mr, Wethered states the results of further 
examinations of the diflferent beds of the Inferior Oolite, whereby 
his previous views as to the important part which Oirvanella has 
taken in the formation of oolitic granules is confirmed. The precise 
way in which the formation of the granule was effected, he allows, 
is not quite so clear. Some critics suggested that the OirvaneUof 
which were found coating the nuclei of the concretions might have 
b^en derived mechanically from the calcareous mud of the scabbed. 
As regai'ds the nature of Oirvanella itself Mr. Wethered was able 
to quote a high authority to the effect that the structure wa^ cer- 
tainly organic : there might be a doubt as to whether it was vege- 
table or animal, but the fact that the tubes occur in dense compact 
weftiS and never appear to anastomose seems to dispose of the view 
that they belong to some kind of x>erforating Alga. 

Bhcetic. — Mr. Brodie gave an account of two sections in the 
Bhsetics of Warwickshire. The chief point of interest related to a 
possible unconformity ; since in one of the localities, in borings and 
shafts, black Rhaetic shales have been found resting upon a denuded 
surface of New Eed Marl. In answer to questions, the Author saw 
no reasons for believing that the beds were not in place, but the 
general impression of those who criticized the paper was opposed to 
the notion of unconformity. 

More recently Mr. Wilson has had an opportunity of describing 
an excellent section on the south side of Bristol, exposed in a fresh 
cutting at Pylle Hill (Totterdown). He observes that there can 
scarcely be any doubt as to what is the true base of the Ehaetic at 
this place, though it is possible there may be some difference of 
opinion regarding its upper limit. The total thickness of the series 
at this point is only 17 feet, just half what it is at Aust Cliff. 
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He divides the Bhsetics into two groups, viz. the Avicula contorta- 
shales and the Upper Ehsetic Series. The base of the Avictda-heda 
is characterized by black shales with a very thin seam and small 
pockets of pyritic grit, containing fish-teeth, scales, and fin-spines, 
coprolites, and pebbles of white quartz ; there is no true ' Bone-bed ^ 
as at Aust Cliff. The contrast between this fossiliferous horizon 
with its Ehaetic fish-fauna and the so-called * Tea-green Marls,' 
containing nothing but indeterminable plant-remains, must be very 
strong. Indeed, unless there is evidence of a very different character 
forthcoming elsewhere, one cannot help expressing surprise that 
anyone should ever have thought of uniting them. The most 
natural supposition seems to be that the ' Tea-green Marls ' are 
merely the upward continuation of the Red Marls, where the iron- 
oxides have undergone slight reduction in consequence of the 
amount of carbonaceous matter which they contain. 

His Upper Rhaetic Series, consisting of limestone and shales, is 
terminated upwards by a band of compact, light blue, concretionary 
limestone with conchoidal fracture and dendritic markings, which he 
takes to be the equivalent of the ' Cotham Marble.' This series, 
besides certain characteristic Ehaetic fossils, yields abundance of 
the little freshwater plant, JSTaiadita, associated with numerous 
Ostracoda, These beds he regards as homotaxial with the shales 
and nodular limestones, containing Estheria, of the Midlands, which 
directly overlie the Avicula contorta-shales in that region. 

Tbiassio aitd Pekml^n Geology. 

These two systems are so intimately connected in this country 
that, although the one is regarded as Mesozoio and the other as 
Palaeozoic, they must perforce be taken together. There are indeed 
geologists who seem disposed to look upon certain developments of 
the Permian as simply the base of the Trias, and, as we shall 
perceive in the sequel, there have been wide differences of 
opinion as to whether certain rocks are to be regarded as Permian 
or Triassic. The total dissimilarity which prevails between the 
Permians north of Nottingham (east of the Pennine Chain) and 
those to the south-west of that town adds to the difficulty. The 
papers read before the Society relate (1) to the South-west of 
England ; (2) to the Midlands ; (3) to the Estuary of the Tees. 

The SotUh-west of England, — As regards the first district, Mr. 
Worth submitted evidence of the possibility of the existence of a 
submarine Triassic outlier off the Lizard, thus carrying the English 
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Trias nearly 50 miles farther to the south-west. The same Author 
also coutributed a paper on the igneous constituents of what he 
regarded as the Triassic breccias and conglomerates of South Devon, 
which may be considered in this connexion, although the arguments 
are mainly petrological. His principal conclusions were that the 
igneous materials are of local origin ; that they consist of granites, 
felsites, and volcanic tj'pes, ranging from andesites to basalts ; and 
that the conditions under which the so-called ' felspathic traps ' occur 
in situ lead to the inference that they are volcanic phenomena, which 
probably represent the final phase of the igneous activity of the Dart- 
moor region. Mi, Worth's contention, as to the evidence of the 
connexion of any of these rocks with a possible upward prolonga- 
tion of the mass of Dartmoor, is hardly necessary, seeing that the 
origin of the materials may well be sought in the more immediate 
neighbourhood, where there are so many indications of volcanic 
activity contemporaneous with the basal conglomerate of the Eed 
Eock Series, whether that series is of Triassic, or, as appears more 
probable, of Permian age. 

This subject, as well as the subdivisions of the Eed Eocks of 
South Devon generally, has been the source of a considerable amount 
of controversy, as must often be the case where there are few or no 
fossils to guide the geologist. So far as my own impressions 
extend, there was a time when all the Eed Eocks of South Devon 
were regarded as of Keuper age. How far this view had any 
connexion with the age of the so-called Dolomitic Conglomerate of 
the Mendips is not for me to say. But of late years the researches 
of Mr. H. B. Woodward and Mr. Ussher, to mention no other 
names, have tended to demonstrate that the divisions of Keuper and 
Bunter might be recognized in the Devonshire area ; and when this 
was once admitted it seemed difficult to exclude the Permian, since 
I am not aware that there are any breccias- at the base of the 
Bunter at all like those to the south-west of the Exe. However, in 
spite of the resemblance of these basal breccias, in many respects, 
to the Permian rocks of portions of England and of Germany, it 
seems to have been conceded that it was better to leave the whole 
in the Bunter, apparently from lack of any positive evidence to the 
contrary. 

No one can doubt that, apart from preconceived ideas, the prima- 
fade evidence in favour of the Permian age of the basal breccias is 
very strong. Many of these great blocks are evidently derived 
from the hill talus or ' screes ' that once lay on the neighbouring 
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slopes of the Palseozoic mountain-region of Damnonia. In most 
English districts this class of rock is of Permian age, though 
of course the great angular blocks that have a similar origin 
may find a resting-place in strata of any age, if we take the whole 
world into consideration. But there are several reasons why the 
basal breccias of South Devon are more likely to be Permian than 
Triassic : among others, the occurrence of contemporaneous volcanic 
material incidentally shown by Mr. Worth, and insisted on by Sir 
Archibald Geikie in his last Presidential Address. What I partieu- 
l€urly wish to emphasize just now is the fact that Murchison, as 
pointed out in the same Address, thoroughly endorsed the views of 
Buckland and Conybeare as to the resemblance of the Heavitree 
conglomerate to the Grerman Rothliegende. This appears to have 
been the original view of the older geologists, and one can only 
express surprise that the opinions of Murchison, as Director- 
General of the Geological Survey, were not allowed to have more 
weight in deciding this matter. 

Let us now return to the Devon Coast-section, for the purpose of 
considering Dr. Irving's first paper on the Red Rock Series. He 
thought that at the base of the Budleigh Salterton pebble-bed there 
is a physical break of as much significance as that between the 
Trias and the Permian of the Midlands. From the pebble-bed east- 
wards the Triassic system is represented by a series of rocks quite 
comparable with the Bunter and Xeuper of the Midlands, and of 
these rocks he proceeded to give an account. In the marls which 
underlie the Budleigh Salterton pebble-bed he recognized the equi- 
valents of the Permian Marls of Warwickshire and Nottinghamshire. 
These pass by gradual transition through sandstones, becoming more 
and more brecciated, into the great brecciated series of Dawlish 
and Teignmouth, which were regarded as the equivalents of the 
great Permian breccias of the West of England and elsewhere. 

Prof. Hull believes with Dr. Irving that the Red Rocks of 
Devonshire are representatives of the Permian and Trias which 
occupy so large a portion of the district bordering Wfides and Salop, 
and which extend into the Midland counties. He thinks also that 
the breccia forming the base of the series is a representative of the 
Lower Permian division. But, in the first instance, he differed 
from Dr. Irving in assigning the red sandstones and marls of 
Exmouth to the Trias and not to the Permian, as that Author has 
done. He (Prof. Hull) compared them with the Lower Red and 
Mottled Sandstones, and regarded the marls as a local divergence 
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from the normal type. Br. Irving, in his Supplementary Note, still 
adhered to his contention that these sandstones and marls are really 
of Permian age, although such a view would necessitate the absence 
of the Lower Bunter of the Midlands in Devonshire. Prof. HuU has 
substantially acceded to this view, since he stated, in the discussion 
on Dr. Irving's second Supplementary Note, that he had concluded 
the fiudleigh Salterton Conglomerate was the real base of the Trias^ 
and that the great series of red marls, sandstones, and breccias 
below the Conglomerate were of Permian age. 

The Upper Division of the Bunter Prof. Hull considered to be well 
shown at Sidmouth, and he regarded a thin calcareous breccia which 
occurs in the clif& there as the basement-bed of the Eeuper. In his 
Supplementary Note Dr. Irving accepted the breccias at Sidmouth 
as the base of the Eeuper, and in a second Supplementary Note he 
states that he has obtained satisfactory data for determining a 
similar basement-line in the country between the valleys of the Sid 
and Otter, where the Eeuper is repeated by a great fault. 

We can scarcely doubt that the discussions raised by Dr. Irving 
and Prof. Hull have been useful in directing attention to the Eed 
Bocks of South Devon. It seems pretty evident, more especially 
after Sir A. Geikie's last Presidential Address, that opinion is likely 
to swing round to the view of the older geologists that the basal 
breccias are of Permian age, although it might perhaps be difficult 
to know where to stop in considering the ascending sequence. But 
Prof. Hull's final adherence to the views of Dr. Irving, in relegating 
the Bed Bocks of Exmouth to the Permian, will tend to simplify 
matters if the Budleigh Salterton Conglomerate should ultimately 
be adopted as the base of the Trias in that district. Finally, we 
are led to conclude that some revision of the geological maps of the 
Devon area may be required, though possibly the evidence on which 
to base the alterations is not yet sufficiently established. 

Midlands. — ^A very interesting paper by Mr. Horace T. Brown, 
on the Permian rocks of the Leicestershire Coal-field, next de- 
mands our attention. This is just one of those investigations 
which are best carried out by persons living in the district, who 
have constantly-recurring opportunities which are denied to the 
occasional visitor. By availing himself of the use of the hand- 
borer and by studying the results of boring operations on a large 
scale, in addition to the close observation of numerous artificial 
sections, Mr. Brown has been able to suggest some corrections in 
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the geologioal map of the district, although confirmii^ the aurmise 
of Prof. Hull as to the Permian age of certain beds of a brecciated 
character. 

Intercalated between the Bunter conglomerates and the truncated 
edges of the Carboniferous strata at various points are thin beds of 
purple, marly breccias and sandstones, seldom exceeding 30 or 40 
feet, but dijffering in lithological character from the overlying and 
underlying rocks. The brecciated series rests with striking uncon- 
formity upon the Carboniferous ; moreover, a fault which throws 
the Coal-measures to the extent of nearly 1000 feet does not affect 
the overlying series beyond some 20 or 30 feet. The dying-out of 
the forces of dislocation in the Permian beds, the Author subse- 
quently remarks, is a valuable chronological index. The disturbances 
affecting the lower beds can be connected with the Pennine axis, 
to the southerly extension of which they owe their origin, affording 
further proof of the pre-Permian age of that axis. On the other 
hand, the unconformity between the brecciated series and the 
Bunter is less obvious, but the Author was able to instance sections 
proving double unconformity. In addition, the lithological characters 
of the Leicestershire Permians serve to differentiate them both from 
the Trias and Carboniferous of that district. They consist of red 
and variegated marls, bands of breccia, and of ffne-grained yellowish 
sandstone. The breccia-fragments are but little waterworn, the 
most abundapt ma^^als consisting of quartzo-felspathic grits with 
associated grey flinty slates, vein-quartz, volcanic ash, and igneous 
rocks, all derived from the older Palaeozoics, while the Carboniferous 
rocks supply limestones, grits, and haematite. 

The bulk of this material he regarded as having been derived from 
a sub-Triassic ridge of older rocks ix few miles to the southward. 
Evidence was given of the probability of such a ridge in the country 
between Hartshill and Charnwood. Owing to certain optical 
characters observed in the breccia, he thought it preferable to take 
this view rather than to seek the origin of the fragments in the 
more distant Hartshill. 

The Author concluded that the Permian rocks of the Leicester- 
shire Coal-fleld belong to the same area of deposition as those of 
Warwickshire and South Staffordshire, all having formed part of 
the detrital deposits of the Permian lake, which, extended north- 
ward from Warwickshire and Worcestershire, and the margin of 
which was the Pennine Chain. In Warwickshire, however, the 
break between the Coal-measures and the Permian is less than it is 
in the Leicestershire Coal-fleld, since in the former case there is an 
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ahnost unbroken stratigraphical snccession from the Upper Coal- 
measures, including the ^/nrorftw-limestone, into the Permian, 
This difference in the amount of unconformity is best explained, he 
thinks, by the fact that the Leicestershire Coal-field, where the 
greatest stratigraphical break takes place, is almost directly in the 
line of the Pennine-Chamwood axis, where the post-Carboniferous, 
yet pre-Permian, movements were at a maximum. Although not 
absolutely prepared to maintain the lacustrine origin of the breccia, 
the Author considered that it was practically the re-arranged talus 
and * screes ' from the harder parts — ^^bofch of the older and newer 
Palaeozoic rocks — which now form the brecciated beds in the Leices- 
tershire Permians, and which he could no longer regard as merely 
the base of the Trias. 

He was quite prepared to admit that the eastward overlap by 
higher beds of the Trias is not of itself absolute proof of the ex- 
istence of a stratigraphical break, amounting to an unconformity, 
between the brecciated series and the Trias. There is nothing 
improbable in the view that the breccias might belong to the base 
of the Trias, representing marginal deposits which swept up the 
sides of the gradually submerged land, just as is the case with the 
Keuper breccias at Thringstone, on the borders of Charnwood 
Forest ; these are composed of angular fragments derived from the 
adjacent Forest rocks. But the evidence of denudation prior to 
the deposition of the Bunter, coupled with the lithological character 
of the beds and other considerations, appears to have convinced 
Mr. Brown that the brecciated series described in his paper must 
be of Permian age. He also notes that when a bed of breccia is 
traced for a short distance horizontally it is never found to be very 
persistent, but dovetails into sandy and marly beds, just as do 
many of the beds of breccia ' in the fine sections at the base of the 
Trias on the south coast of Devonshire.' We are naturally led to ask 
the question — If these Leicestershire beds are of Permian age, why 
not the fine sections * at the base of the Trias ' on the south coast 
of Devon ? 

Estuary of the Tees. — Mr. Wilson's paper on the Durham Salt 
district, recently supplemented by a note from Mr. Tate, draws 
attention to a curious, piece of Permo-Triassic Geology which 
would have remained unknown, because unseen, but for borings in 
search of salt. These were limited when Mr. Wilson's paper was 
read, but Mr. Tate informed us last summer that at least sixty 
borings had been put down, so that the extent of the basin has 
been pretty well defined towards the west and north, but is ai) yet 
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undefined on the dip towards the south-east. The depth of the 
.salt-bed ranges from about 1650 feet at Eston in Yorkshire to 
about 950 feet at Greatham in Durham, the salt averaging about 
80 feet in thickness. Subsequently Mr. Tate announced that the 
bed, where last touched, was thickening on the dip towards the 
south-east. 

The exact geological position of this bed of rock-salt has been the 
subject of much divergence of opinion. (1) There is the view, 
held by Sir Andrew Eamsay, that the principal bed of rock-salt 
belongs to the Keuper, and that the lower beds of rock-salt, marl, 
limestone, and gypsum belong to the upper portion of the Permian 
series. (2) There is the view that all the salt-beds and associated 
strata belong to the Permian, and that the overlying series of red 
sandstone and marls represents the Bunter. (3) There is the 
view that all the salt-beds, and the whole of the saliferous marls, 
sandstones, and limestones, above the continuous strata of the 
Magnesian Limestone, belong to the Keuper : that is to say, to the 
same general series as that which contains the rock-salt in the 
other districts of the British Isles. 

Mr. Wilson is disposed to agree with this last view, which was 
the one taken by the older geologists ; and he is of opinion that these 
beds of rock-salt lie near the hose of the Upper Keuper, whereas 
in Cheshire the salt-beds come high up in the Keuper Marls. 
From a careful examination of the cores he concluded that there is 
a close resemblance between the beds which graduate down into 
the saliferous marls of the Durham salt district and the Keuper 
Waterstones of the Midland counties, both in general structure and 
mineral characters. As regards the thin and variable series below 
the main salt-bed, which the presence of anhydrite, marls, and a 
kind of limestone had induced Sir Andrew Ramsay to look upon 
as Permian, Mr. Wilson assures us that these show no resemblance 
to any known beds of the Magnesian Limestone of Durham. 
Consequently, he sees no difficulty in the fact that beds towards 
the base of the Keuper should be possessed of a dolomitic character 
in a region where the rocks rest on a margin of the Magnesian 
Limestone Series, more especially when gypsum and anhydrite are 
found to occur in intimate association with the dolomites of that 
series. This latter argument seems to cut both ways. 

Irrespective of debatable matter as to the precise horizon of the 
rock-salt, the borings in the estuary of the Tees exhibit a consi- 
derable variety both in the Permian and Trias within a limited 
area. The Upper Keuper Red Marls which form the top beds, 
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immediately below the Drifts of the country, go out on the rise 
towards the north. The red sandstones of the Keuper, which are 
supposed to represent the Waterstones of the Midlands, etc., are 
about 800 feet thick. The Eed JTarls, or Saliferous Series, imme- 
diately above the main salt-bed, range from 170 feet to about 300 
feet in thickness, and there is a curious absence of the salt-rock 
itself in the very middle of the field. Generally speaking, according 
to Mr. Tate, the main salt-rock is sandwiched between two beds of 
anhydrite, while the underlying saliferous marls, with anhydrite, 
etc., held by Mr. "Wilson to form the base of the Keuper in this 
r egion, are usually thin, but vary much in this respect. 

The underground Permian rocks are still more variable, especially 
as regards thickness : ranging from 300 feet at Whitehouse, which 
Ues beyond the salt area on the west (Tate), to nearly 900 feet at 
Seaton Carew, also beyond the salt district on the north-east. At 
the latter place the upper portion of the series consists of magnesian 
limestones with blue shales, gypsum, and anhydrite, preceded by a 
great mass consisting principally of light grey limestones (? mag- 
nesian). No mention is made throughout this great' thickness of 
beds of the yellow sands so characteristic of the base of the Permian 
in other parts of Durham, and especially conspicuous at Cullercoats, 
in Northumberland. 

In concluding this Address, so far as it has gone, a brief retrospect 
may not be out of place. Owing to the interest which attaches to 
superficial geology, this portion of the subject may perhaps be 
regarded as having received more than its fair share of attention. 
In regard to that most obscure of all subjects, the history of the 
drifts in the non-glaciated regions, we seem able to record some 
real progress. Much remains to be done in this direction, and 
possibly some day an effort may be made effectually to correlate 
the great upland gravel-sheets of the south-western counties with 
those farther towards the east. Coming nearer home, it wiQ be 
impossible, henceforth, to maintain that there had not been a 
considerable amount of excavation effected in the Thames basin 
before the Chalky Boulder-clay reached that area. 

But it is in the more obviously glaciated regions of England and 
Wales that the chief interest has been centred, and in this respect 
there can be no doubt that a young and vigorous race of geologists is 
inclined to attribute principally to glacier action many of the pheno- 
mena which have hitherto been explained in other ways. The picture 
of the Irish Sea filled with ice, over 2000 feet thick, is one which 
the older geologists may perhaps never be induced to contemplate. 
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In considering Tertiary Geology at home, I have only ventured to 
select one paper for special notice, while fully admitting the 
importance of many of the others, and particularly that by Prof. 
Prestwich on the Correlation of the Eocene strata in England and 
portions of the Continent. Deep-sea deposits, which have been con- 
sidered in connexion with Tertiarj' Geology, are of especial interest 
to us islanders, and the excellent paper on deposits of this nature 
in Barbados has provided us with an excuse for renewing our ac- 
quaintance with the recent oceanic oozes which attracted so much 
attention shortly after the return of the ' Challenger.' In Cretaceous 
Geology considerable progress has been made during the last seven 
years. The basal beds of the Upper Cretaceous have proved of 
especial interest, while the geology and palaeontology of the Lower 
Cretaceous in the North-east of England have undergone a consider- 
able revolution. Jurassic Geology has not presented us with 
changes of similar importance, although our knowledge of the upper 
beds of that system has been materially increased, while the border- 
lands of the Lias and Oolite, like border-lands in general, afford a 
battle-ground between the palaBontological and the lithological 
stratigraphist. The uncertainty as to whether the breccias west 
of the Exe should be classed under the Permian or the Trias 
raises another question of considerable interest. 

One word of apology is due to the authors whose works have 
contributed to maintain the high standard of our Quarterly Journal. 
Very soon after I began to grapple with the recent work of the 
Geological Society, it became evident that the task of paying equal 
attention to all within a limited space was impossible. Already this 
Address has far exceeded the bounds originally contemplated, and 
yet many excellent papers have received but scant notice. What 
with the risks of omission, of misinterpretation, and of erroneous 
criticism, the position of a President, who ventures to review the 
work of the Society over which he has been called upon to preside, 
is not altogether unlike that of a man who tries to lift up a bee- 
hive. However, I trust that authors will in aU cases place the 
most favourable interpretation upon my remarks, and that my sins, 
both of omission and commission, may be speedily condoned. If such 
should be the case, I shall enter upon the remainder, and possibly 
more difficult part, of this task with fewer misgivings as to the 
ultimate result. 
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February 22nd, 1893* 
W. H. HuDLBSTON, Esq., M.A., F.R.S., President, in the Chair. 

Frederic Lewis Bradley, Esq., Bel Air, Alderley Edge, Cheshire ; 
Walter Thomas G. Burr, Esq., Manor House, Tapton, Chesterfield ; 
Francis Baring Du Pre, Esq., M.A., J.P., Oakwood, Chichester; 
Wilfred Sessions, Esq., B.Sc. Lond., RusseU House, Gloucester ; and 
Harold J. Osborne White, Esq., 35 North Bank, Kegent's Park, N.W., 
were elected Fellows of the Society. 

The List of Donations to the Library was read. 

The following communications were read : — 

1. *'0n the Microscopic Structui'e of the Wenlock Limestone, 
with Eemarks on the Formation generally." By Edward Wethered, 
Esq., F.G.S., F.R.M.S. 

2. " On the Affinities (1) of Anthracoptera, (2) of Anihracomya,^^ 
By Dr. Wheelton Hind, B.S., F.G.S. 

3. " Geological Remarks on certain Islands in the New Hebrides." 
By Lieut. G. C. Frederick, R.N. (Communicated bv Sir Archibald 
Geikie, D.Sc, For.Sec.R.S., V.P.G.S.) 

The following specimens were exhibited : — 

Microscopic sections and photographs, exhibited by E. Wethered, 
Esq., F.G.S., F.R.M.S., in illustration of his paper. 

Specimens of Anthracojptera and Anihracomya^ exhibited by Dr. 
Wheelton Hind, B.S., F.G.8., in illustration of his paper. 

Rock-specimens from the New Hebrides, exhibited by Sir Archi- 
bald Geikie, D.Sc, For.Sec.R.S., Y.P.G.S., in illustration of Lieut. 
Frederick's paper. 



March 8th, 1893. 
W. H. Htjdlbston, Esq., M.A., F.R.8., President, in the Chair. 

Professor Waldemar Christofer Brogger, The University, Chris- 
tiania ; and Monsieur A. Michel-Levy, Director of the Geological 
Survey of France, Paris, were elected Foreign Members of the 
Society. 

The list of Donations to the Library was read. 

Mr. Clement Reid exhibited, on behalf of Messrs. Langstaffe, 
Banks, and Peckover, a series of incrustations on their 'anti- 
incrustator,' an apparatus used to extract lime aud prevent fouling 
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in boilers. Mr. Eeid said that at the last meeting he was challenged 
to produce artificial calcareous tubes with definite walls, the only 
structure visible in most of the so-called Oirvanella. The apparatus 
illustrated the singular efiect produced by fibres in causing the 
deposition of carbonate of lime. If, instead of on fiat hemp-fibres, 
the incrustation were to take place outside Confervce or other algae, 
the result would be a knotted mass of cylindrical calcareous tubes, 
like those found so abundantly in limestones of freshwater as well 
as of marine origin. 

Prof. T. Rfpbrt Jones remarked that analogies are of very 
different values. In this case large vermiform concretions occur on 
the outside of fibres, while in Oirvanella the minute body itself is 
composed of vermiform tubules. 

The following communications were read : — 

1. ** On the Occurrence of Boulders and Pebbles from the Glacial 
Drift in Gravels south of the Thames." By Horace W. Monckton, 
Esq., r.L.S., F.G.S. 

2. " On the Plateau-Gravel south of Reading." By 0. A. Shrub- 
sole, Esq., F.G.S. 

3. " A Possiliferous Pleistocene Deposit at Stone, on the Hamp- 
shire Coast." By Clement Reid, Esq., P.L.S., P.G.S. (Communicated 
by permission of the Director-General of the Geological Survey.) 

The following specimens were exhibited : — 

Specimens and microscopic sections, exhibited by Horace W. 
Monckton, Esq., F.L.S., F.G.S., in illustration of his paper. 
: Specimens exhibited by 0. A. Shrubsole, Esq., F.G.S., in illus- 
tration of his paper. 

Specimens from a Pleistocene Deposit at Stone, on the Hampshire 
Coast, exhibited by Clement Reid, Esq., F.L.S., F.G.S., in illus- 
tration of his paper. 

Specimens from Norcot-Kiln, Tilehurst, west of Reading, exhibited 
by J. H. Blake, Esq., F.G.S. 

Specimens of inorganic incrustations and Calcareous Algae to 
illustrate the structure of Oirvanella^ exhibited by Clement Reid, 
Esq., F.L.S., F.G.S. 

Deposit of Lime from a Kettle, exhibited by W. Topley, Esq., 
F.R.S., F.G.S. 

New sheets of the Geological Survey Map of Sutherland, exhi- 
bited by Sir Archibald Geikie, D.Sc, For.Sec.R.S., V.P.G.S. 
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March 22nd, 1893. 
W. H. HuDLBSToir, Esq., M.A., P.E.S., President, in the Chair. 

Thomas G. Bavey, Esq., Harrietville, Victoria, Australia ; Morgan 
Williams Bavies, Esq., Assoc. M. Inst. C.E., 17 Adelaide Street, 
Swansea, and 7 Victoria Street, Westminster, S.W. ; and Joseph 
Pope, Esq., care of W. P. Bennetts, Esq., Roskear Safety Puze 
Works, Camborne, were elected Pellows of the Society. 

The list of Bonations to Uie Dbrary was read. 

The following communications were read : — 

1. " On the Jaw of a new Carnivorous Binosaur from the Oxford 
Clay of Peterborough." By R. Lydekker, Esq., B.A., P.G.S. 

2. " On a Mammalian Incisor from the Wealden of Hastings.'' 
By B. Lydekker, Esq., B.A., P.G.S. 

3. '^ On an Intrusion of Muscovite-biotite Gneiss in the South- 
eastern Highlandsof Scotland^and its accompanying Metamorphism." 
By George Barrow, Esq., P.G.S. (Communicated by permission of 
the Director-General of the Geological Survey.) 

The following specimens were exhibited : — 

Specimens exhibited by B. Lydekker, Esq., B.A., P.G.S., in 
illustration of his papers. 

Eock-specimens and microscopic sections exhibited by George 
Barrow, Esq., P.G.S., in illustration of his paper. 



April 12th, 1893. 
W. H. HuDLBSTOw, Esq., M.A., P.B.S.> President, in the Chair. 

Ernest, Evana^ Esq., 293 Iddesleigh Terrace, Queen's Gate, 
Burnley, Lancashire, was elected a Pellow of the Society. 

VOL. XXEX. I 
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The List of Donations to the Library was read. 

With reference to certain specimens on the table exhibited by 
himself, and collected by Mr. Ferguson in the interior of the Gold 
Coast Colony, Prof. Judd said : — ^These specimens, which are clearly 
referable to Arthrophycus, Hall {Harlania^ Gopp.), have been found 
by Mr. Ferguson in the interior of the Gold Coast Colony. While 
agreeing in all their general characters with specimens of the same 
forms so abundant in the older Palaeozoic of North America and 
other regions, they present some distinctive features. Great diver- 
sity of opinion exists as to whether these curious forms should be 
referred to seaweeds, or to the burrows or tracks formed by some new 
marine organism. While the specimens now exhibited present no 
features wliich would help to solve this curious problem, they are 
of very great interest as coming from an altogether unexplored 
district, and being the only organic structures hitherto found in that 
district. 

In referring to the following specimens — viz. : Specimen of 
Cervus SedgwicJcii (?), Falc, Norwich Crag, Bramerton, exhibited 
by R. W. Hinton, Esq. ; Tooth of Mammoth (EUphas jprimigenitis), 
from Witton, near Bacton, Norfolk, and a Tooth of Elephas antiquus, 
both showing glacial striae, exhibited by James B;eeve, Esq. ; 
Boulder of Lower Carboniferous Sandstone from Hartford Bridges, 
near Norwich, exhibited by G. W. Page, Esq., — ^Mr. H. B. Woon- 
WAKD drew particular attention to the glaciated tooth of Mammoth 
that had been obtained many years ago by Mr. John Gunn, from 
Witton, near Bacton, in Norfolk. He considered that the specimen 
was older thari* the Chalky Boulder Clay, and had been glaciated by 
the agent which brought that material. He exhibited it, through 
the kindness of Mr. James Eeeve, Curator of the Norwich Museum, 
because it had lately been referred to by Sir Henry Howorth, and 
because hitherto no definite remains of the Mammoth had been 
found in East Anglia, either above or below a mass of the Chalky 
Boulder Clay. 

Referring to a portion of a Deer's Antler, identified by Mr. E. T. 
Newton as Cervus Sedgwickii (?), Falc, Mr. Woodward said it had 
been found in the Norwich Crag at Bramerton by Mr. R. W. 
Hiuton, during a recent excursion of the Geologists' Association, 
and that the species had not been recorded from strata older than 
the Cromer Forest Bed. 



The following communications were read : — 

1. "On some Palaeozoic Ostracoda from Westmoreland." By 
Prof. T. Rupert Jones, F.R.S., F.G.S. 
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2. " On some Palaeozoic Ostracoda from the District of Girvan, 
Ayrshire.'' By Prof. T. Rupert Jones, F.KS., F.G.S. 

3. " On the Dwindling and Disappearance of Limestones.'* By 
Frank Rntley, Esq., F.G.S. 

4. " On some Bryozoa from the Inferior Oolite of Shipton Gorge, 
Dorset.— Part 11." By Edwin A. Walford, Esq., F.G.S. 

The following specimens, in addition to those enumerated on 
p. 146, were exhibited : — 

Lower Silurian Ostracoda from Pusgill, Dufton, Swindale^ etc., 
Westmoreland, collected by Messrs. Nicholson and liarr; also 
Lower Silurian Ostracoda from Whitehouse Bay, etc., Girvan, Ayr- 
shire, collected by Mrs. Elizabeth Gray, exhibited by Prof. T. Eupert 
Jones, F.E.S., F.G.S., in illustration of his papers. 

Specimens exhibited by Frank Eutley, Esq., F.G.S., in illustration 
of his paper. 

Specimens exhibited by E. A* Walford, Esq., F.G.S., in illustration 
of his paper. 



April 26th, 1893. 

W. H. HxjDLBSTON, Esq., M.A., F.R.S., President, in the Chair. 

Edward John Burrell, Esq., 48 Leyspring Road, Leytonstone, 
was elected a Fellow of the Society. 

The List of Donations to the Library was read. 
The following communications were read : — 

1. " The Origin of the Crystalline Schists of the Malvern Hills." 
By Charles Callaway, D.Sc., M.A., F.G.S. 

2. " Supplementary Notes on the Metamorphic Books around the 
Shap Granite." By Alfred Harker, Esq., M.A., F.G.S., and J. E. 
Marr, Esq., M.A., F.R.S., Sec.G.S. 

The following specimens were exhibited : — 

Eock-specimens and microscopic sections, exhibited by Dr. Chas. 
Callaway, M.A., F.G.S., in illustration of his paper. 
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Rock-specimens and microscopic sections, exhibited by Messrs. 
Alfred Harker, M.A., F.G.S., and J. E. Marr, M.A., F.ILS., Sec.G.S., 
in illustration of their paper. 

Specimen and microscopic section of Gneiss (Archaean) from the 
eastern side of the Herefordshire Beacon, Malyem, exhibited by 
Frank Rutley, Esq., F.G.S. 



May 10th, 1893. 

W. H. HuDLBSTOir, Esq., M.A., F.R.S., President, in the Chair. 

Henry E. Ede, Esq., A.Sc., Perranporth, Truro, Cornwall ; Alfred 
N. Leeds, Esq., Eyebury, near Peterborough ; Fritz Noetling, Ph.D., 
PaiiBontologist to the Geological Survey of India, Geological Survey 
Office, Calcutta ; and D. H. Scott, M.A., Ph.D., F.L.S. (Honorary 
Keeper of the Jodrell Laboratory, Royal Gardens, Kew), Old Palace, 
Richmond, Surrey, were elected Fellows ; and Prof. Marcel Bertrand, 
Paris, Dr. A. Pavlow, Moscow, and Dr. C. A. White, Washington, 
U.8.A., Foreign Correspondents of the Society. 

The List of Donations to the Library was read. 



The Secrbtaby announced that copies of sheets Nos. 6, 12, 14,15 
of the Index Map of the Geological Survey of England and Wales 
(jScale 1 inchss4 miles) had been presented by the Director-General 
of E.M. Geological Survey. 

The following Gommpnioatioiui wexie read :— 

1. ''The Felsites and Conglomerates between Bethesda and 
LlanUyfiii, North Wales.'' By Prof. J. F. Blake, M.A., F.G.S. 



2. '' The Llandovery and Associated Rocks of the Neighbourhood 
of Corwen.'' By Philip Lake, Esq., M.A., F.G.S., and Theo. T. 
Groom, Esq., B.Sc, F.G.S. 



The following specimens were exhibited : — 

RockHspecimens and microscopic sections, exhibited by Prof. J. F. 
Blake, M.A., F.G.S., in illustration of his paper. 
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May 24th, 1893. 

W. H. HxjBLESToir, Esq., M.A., F.R.8., President, in the Chair. 

The Hon. Cecil Dnncombe, The Grange, Nawton, Yorkshire 
John Cary Baker Hendy, Esq., Etherley, vid Darlington ; Frederick 
George Shaw, Esq., Assoc. Inst. C.E., 12 Grafton Street, W. ; and 
John Barret Sqnire^ Esq., Assoc. Inst. C.E., 297 Clapham Bead, S.W., 
were elected Fellows of the Society. 

The last of Donations to the Library was read. 
The following communications were read : — 

1. "Notes on Dartmoor.'* By Lieut.-General C. A. M*Mahon, 
F.G.S. 

2. "On some Recent Borings through the Lower Cretaceous 
Strata in East Lincolnshire." By A. J. Jukes-Browne, Esq., 
B.A., F.G.S. 

The following specimens were exhibited : — 

Rock-specimens and microscopic sections, exhibited by lieut.- 
General C. A. M^Mahon, F.G.S., in illustration of his paper. 



June 7th, 1893. 
W. H. HiTDLESioir, Esq., M.A., F.R.S,, President, in the Chair. 

Robert M. W. Swan, Esq., F.C.S., 15 Walmer Crescent, Glasgow, 
was elected a Fellow of the Society. 

The names of certain Fellows were read out for the first time, in 
conformity with the Bye-laws, Section VI. Article 6, in conse- 
quence of the non-payment of arrears of contributions. 

The List of Donations to the Library was read. 

Dr. JoHifsioi^-LAyis, in referring to specimens and microscopic 
slides showing eozoonal structure in the ejected blocks of Monte 
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Somma, exhibited by him, said that all the criticisms of Eozoon 
have so far been destructive, no analogous structure having been 
found in other localities under conditions that could explain the 
origin of so curious an arrangement of different minerals. These 
altered limestones from Monte Somma correspond in all details with 
those of the original Canadian specimens, and in many cases, on 
account of their freshness, exhibit some of the pseudo-organic struc- 
tural details, such as the stolon-tubes, in far greater perfection than 
does the true so-called Eozoon canadense. He had been working at 
liie subject in conjunction with Mr. J. W. Gregory, F.G.8. 



The following communications were read : — 

1. "The Bajocian of the Sherborne District: its Relations to 
Subjacent and Superjacent Deposits." By S. S. Buckman, Esq., 
F.G.S. 



2. " On Raised Beaches and Rolled Stones at High Levels in 
Jersey." By Andrew Dunlop, M.D., F.G.S. 

In addition to the specimens exhibited by Dr. Johnston-Lavis 
(see p. 149), the following specimens were exhibited : — 

Specimens, and a series of lithographed figures of Ammonites, 
exhibited by S. 8. Buckman, Esq., F.G.8., in illustration of his 
paper. 

Specimens exhibited by Dr. A. Dunlop, F.G.S., in illustration of 
his paper. 



June 21st, 1893. 
Dr. H. WooDWABD, F.R.S., Vice-President, in the Chair. 



The following names of Fellows of the Society were read out for 
the second time, in conformity with the Bye-laws, Section YI. 
Article 6, in consequence of the non-payment of arrears of con- 
tributions : — C. A. V. BuTLEE, Esq. ; E. M. Cairbtes, Esq. : R. W. 
Cheadlb, Esq.; A. W. Clarke, Esq.; W. H. Clarke, Esq.; 
Lt.-Col. T. Couchman; J. Diogbns, Esq.; A. D. Dobson, Esq.; 
G. S. Griffiths, Esq. ; D. W. Jones, Esq. ; G. 0. Kekbwich, Esq. ; 
Dr. A. C. Matburt ; J. O'Donoqhtje, Esq. ; S. B. J. Skertchlt, Esq. ; 
Dr. J. W. Stroud; G. A. H. Thtjrbaf, Esq.; J. Woitnaoott, Esq, 
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The List of Donations to the Library was read. 

The following communications were read : — 

1. "On Composite Dykes in Arran." By Prof. J. W. Judd, 
F.R.8., V.P.G.S. 

2. " Notes on an Intrusive Sheet of Diabase and Associated 
Eocks at Robin Hood, near Bassenthwaite." By J. Fostlethwaite, 
Esq., F.G.8. 

3. "On Two Dinosaurian Teeth from Aylesbury." By B. 
Lydekker, Esq., B.A., F.G.S. 

4. " On a new Pleaiosaur from the Waipara River, New Zealand." 
By Capt. F. W. Hutton, F.R.S., F.G.S. 

[Abstract.] 

This specimen was shortly described by Sir James Hector in 1873. 
The Author considers it more prudent to follow Mr. Lydekker in 
referring all the known New Zealand Cretaceous Sauropterygians 
with which he is acquainted to Leidy's genus GimoliosauriM, and 
he therefore describes this form as a new species of that genus. 

DisGussioir. 

The CoAiBHAN remarked that the fossil described by Capt. Hutton, 
and referred by him to Gimoliosaurus caudalis, exhibits the remains 
of a Plesiosaur from New Zealand showing the pelvic and pectoral 
girdle and the vertebral column and ribs, but otherwise imperfect. 
Capt. Hutton had no doubt in his paper justified the proposal to 
constitute a new species for this Plesiosaur. One must regret that 
distance prevented the Author from being present to read his own 
communication. 

5. " Observations on the Affinities of the Genus AstroooeniaJ^ By 
Robert F. Tomes, Esq., F.G.S. 

6. "Description of a new Genus of Madreporaria from the 
Sutton Stone of South Wales." By Robert F. Tomes, Esq., F.G.S. 

7. " Study of the Dykes of Hope, Idaho.'' By Herbert R. Wood, 
Esq. (Communicated by the President.) 

[Abstract.] 

In this paper a description of the geographical distribution and 
characters of acid and basic dykes traversing slates and quartzites 
along the northern shore of Lake Pend'Oreille, Idaho, is accompanied 
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by notes on the glaciation of the area. A brief desoription of the 
microscopic features of the igneous rooks is appended. 



8. " The Eise and Fall of Lake Tanganyika.'' By Dr. Robert 
Sieger. (Communicated by the President.) 



9. "On Cheilostomatous Bryozoa from the Middle lias." By 
Edwin A. Walford, Esq., F.G.S. 



The following specimens were exhibited : — 

Eock-specimens and microscopic sections, exhibited by Prof. 
J. W. Judd, F.E.S., V.P.G.S., in iUustration of his paper. 

Eock-specimens and microscopic sections, exhibited by J. Postle- 
thwaite, Esq., F.G.S., in illustration of his paper. 

Dinosaurian Teeth from Aylesbury, exhibited by E. Lydekker, 
Esq., B.A., F.G.S., in illustration of his paper. 

Specimen and section of Astrocania gibhosa and section from the 
Society's Collection, and specimens ana section, exhibited by E. F. 
Tomes, Esq., F.G.S., in illustration of his two papers. 

Specimens of Astrocoerhia, exhibited by the Geological Survey, in 
illustration of Mr. Tomes's papers. 



A Special Gekbrai. Meeting was held at 7.45 p.m., before the 
Ordinary General Meeting, at which the following resolutions were 
proposed by the Chaiebian, seconded by Mr. Toplby, and carried 
unanimously : — 



1. That it is desirable that an Index to the first fifty 

volumes of the Quarterly Journal be prepared, at an 
expenditure not exceeding £450. 

2. That it be issued, if possible, early in 1895, in two 

numbers in paper covers, uniform with the Quarterly 
Journal, and as a Sufpjdemeilt to Voluine 50. 
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LIBBAET AND MUSEUM OF THE GEOLOGICAL SOCIETY, 
Session 1892-93. 



ADDITIONS TO THE LIBRARY. 

1. Pbeiodicals and Publications op Leabned Societies. 

Presented by ihe respective Societies and Editors, if not otherwise 

stated, 

Adelaide. Royal Society of South Australia. Transactions. Vol. xv. 
Parts 1 & 2. 1892. 
P. H. Priestly . Notes on Glacial Phenomena about Mount Gamhier^ 
123. — G. B. Pritchard. On the Cambrian Rocks at Curramulka, 179. — 
R. Tate. The Cambrian Fossils of South Australia, 183.— R. Tate. 
Critical Remarks on A. Bittner's ' Echiniden des Tertiars von Australien.' 
190. 

. . . VoLxvi. Parti. 1892. 



Albany. University of the State of New York. New York State 
Museum. Forty-third Annual Report of the Regents for the 
year 1889. (8vo.) 1890. 

Forty-fourth Annual Report of the Regents 



for the year 1890. (8vo.) 1892. 

. Ninth Report of the State Geologist for the 



year 1889. 8vo. 1890. 

. . . Tenth Report of the State Geologist for the 

year 1890. 1891. Presented by Prof. James Hall, State 
Geologist, F.M.Q.S. 

VOL. ZLIZ. m 
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Alnwick. Berwickshire Naturalists' Club. History of the Berwick- 
shire Naturalists' Club, instituted September 22, 1831. 1890- 
1891. 1892. 

Amsterdam. Jaarboek van het Mijnwezen in Nederlandsch Oost- 
Indie. Jaargang 1892. Technisch en Administratief. 2® 
gedeelte 1892. Presented by the Netherlands Golomal Depart- 
ment 

Austin. Texas Academy of Science. Transactions. Yol. i. No. 1. 
1890. 
E. T. Dumble. Sources of the Texas Drift, 11.— W. F. Cummins, 
The Texas Meteorites, 14.— E. T. Dumble. Volcanic Dust in Texas, S3. 

Barnsley. Midland Institute of Mining, Civil, and Mechanical 
Engineers. Proceedings. Yol. xiii. Parts 114-119. 1892- 
93. 
W. H. Chambers. The Pumping Appliances used in the Sinking 

Operations at the Cadeby New Winning, 43, 

Basel. Schweizerische palaontologische Gesellschaft. Abhand- 
lungen. Yol. xix. 1892. 1893. Purchased. 
P. de Loriol. Etudes sur les moUusques des couches coralligSnes 
infSrieures du Jura bemois. TV." ^artie. — Q. MaiUard et A. Locard. 
Monographie des mollusques tertiaures, terrestres et fluviatiles de la 
Suisse, it.® partie. — T. Studer. Ueber zwei fossile dekapode Krebse aus 
den Molasseablagerungen des Belpberges. — R. Hseusler. Notes sur la 
distribution des Lituohdes dans les terrains jurassiques de la Suisse. 

Bath. Natural History and Antiquarian Field Club. Proceedings. 
Yol. vii. Nos. 3 & 4. 1892 & 1893. 
H. H. Winwood and E. Wilson. Charles Moore, F.G.S., and his 
Work ; with a List of the Fossil Types and Described Specimens in the 
Bath Museum, 232. — H. H. Winwood. On some Deep Well Borings 
in Somerset, 335. 

Belfast. Natural History and Philosophical Society. Eeport and 
Proceedings for the Session 1891-92. 1893. 

Berlin. Deutsche geologische Gesellschaft. Zeitschrift. Band 
xHv. Hefte 2-3. 1892. 
S. von Wohrmann und E. Koken. Die Fauna der Eaibler Schichten 
vom Schlemplateau, 167. — ^J. Lemberg. Zur mikrochemischen Unter- 
suchung einiger Minerale, 224. — ^Von Reinach. Das Rothliegende im 
Siiden und Westen des franzosischen Centralplateaus, 243. — E. Bdse imd 
H. Finkelstein. Die mitteljurassischen Brachiopoden Schichten bei 
Castel Tesino im ostlichen Siidtirol, 266. — J. Felix und H. Lenk. Ueber 
die tektonischen Verhaltnisse der Republik Mexico, 803. — ^J. Eloos. 
Zur Entstehimg deslossartigen Lehmes, 324. — ^F. Schrodt. ZurForami- 
niferen Fauna der weissen Globigerinenmergel von Oran, 329. — ^H. Eck. 
Apeibopsis Laharpii Heer von St. Margarethen, 332. — ^H. Potoni6. 
Ueber Apeibopsis^ 383. — G. Berendt. Das Tertiar bei Falkenberg und 
Freienwalde a. O., 336. — O. Herrmann. Pseudomorphosen von Eisen- 
glanz nach Biotit im Granitit von Schluckenau, 841. — Rothpletz. Ueber 
fossile Kalkalgen, 343— A. Steusloff. Ueber obersilurische, aus dem 
Rinffsjo-Gebiet herzuleitende Geschiebe, 344. — ^R. Hoemes. Der Quer- 
bruch von Santa Croce imd die Bildurig der Schuttmassen yon Cima 
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Fadalto und der Rovine di Vedana bei Bellimo, 347. — E. Dathe. Zur 
Frage der Discordanz zwischen Culm und Waldenburger Schichten im 
Waldenburger Becken, 351. — A. Krause. Neue Ostrakoden aus mark- 
ischen Silurgeschieben, 382. — A. Leppla. Ueber das Grundgebirge der 
pfalzischen Nordvogesen (Hardtgebirge), 400. — ^P. Oppenbeim. iJeber 
mnere Graumenfalten bei fossilen Oerithien und Melanien^ 439. — J. von 
SiemiradzM. Die oberjurassische Ammoniten-Fauna in Polen, 447. — 
K. Picard. Ueber Balatomtes sondershusanus, n. sp., 483. — S. BrusLna. 
Ueber die Gruppe der Congeria triangtdariSy 488. — O. Jaekel. Ueber das 
Devon in den Vogesen, 498. — ^P. Oppenbeim. Neue Fundpunkte von 
Binnenmolluaken im Vicentinischen Eocan, 600. — ^T. G. Skuphos. Ueber 
Hebungen und Senkungen auf der Insel Paros, 504. — E. Bose. Ueber 
die Scbuttmassen der Rovine di Vedana bei Belluno, 507. 

Berlin. Koniglich preussische Akademie der Wissenscbafben. 
Sitznngsberiohte, 1892. Parts 1-55. 1892. 
C. Klein. Ueber das Krystallsystem des Apophyllits und Einfluss des 
Drucks und der Warme auf seine optiscben Eigenschaften, 217. — ^K. 
Mobius. Die Bebaarung des Mammutbs und der lebenden Elepbanten, 
vergleichend untersucbt, 527. — C. Rammelsberg. [Jeber die Leucit- 
Nepbelingruppe, 543, 

. Zeitschrift fiir das Berg-, Hiitten- und Salinanwesen im 

preussiscben Staate. Band xl. Hefte 3-6. 1892. Abband- 
lungen. 
Marx. Geognostische und bergmanniscbe Mittheilungen iiber den 

Bergbaubezirk von Igleaias auf der Insel Sardinien, 102. — 0. Minnich. 

Bergbauliche Mittbeilungen von der Westkiiste Mexikos, 459. — M. 

Kliver. Ueber die Fortsetzung des Saarbriicker productiven Steinkob- 

lengebirges in der Bayerischen Pfalz, 471. 



1892. 



Atlas, Hefte 4-5. 1892. 

Statistische lieferung, Hefte 1-3. 



. . Band xli. Heft 1. 1893. Abhandlungen. 

L. Brackebusch. Die Bergwerksverhaltnisse der Argeniimscben 
Republik, 16. — ^Kobricb. Ueber einige Messungen der Erdtemperatur im 
fiscalischen Bohrlocbe zu Knurow bei Gleiwitz, 50. — ^M. Landgraf. Eine 
Diamant-Tiefbobrung in dem bei 269.4 m. Tiefe ersoffenen Scbachte, 
no. 2 der KaHwerke Ascbersleben, Provinz Sacbsen, 62. 

Berne. Schweizer Alpenclub. Jabrbucb. 26' Jabrgang. 1890 
bis 1891. 1891. Purchased. 
F. A. Forel. Les variations p^riodiques des glaciers des Alpes, 351. 

-. 27 Jabrgang. 1891 bis 1892. 1892. 



Purehased. 
F. A. Forel. Les variations p^riodiques des glaciers des Alpes, 290. 

- (Fribourg). Societe Helvetique des Sciences Naturelles. Actes. 



Compte-rendu, 74"»« Session, 1890-91. 1892. 
M. Musy. Le canton de Fribourg, 1. 

m2 



Digitized by LjOOQ IC 



156 ADDITIOIfB TO THE LIBBABT. [NoV. 1893^ 

Birminghanu Mason College, Calendar for the Session 1892-93, 
1892. 

. Philosophical Society. Proceedings. YoL vii. Part 2, 

Session 1890-91. 1892. 
G.Deane. The Future of Geology, 192.— C. Callaway. The Evolution 
of the Earth's Crust, 241. 

. . Yol. vui. Part 1, 1891-92. 1892. 

C. Davison. Record of Ohservations of the Inverness Earthquake of 
November 16th, 1890, 42.— T. H. Waller. Notes on some Welsh Lavas, 
169. 

Bordeaux. Society linneenne de Bordeaux. Actes. Tome xliv. 
(Cinqui^me serie : Tome iv.) 1890. 1891. 
L. Iteyt. L'Etage C^nomanien dans la protuberance cr^tac^e de 
Saint-Sever, 275. — E. Fallot et L. Reyt. Observations sur le cr6tac6 
de Roquefort et ses relations avec quelques assises tertiaires affleurant 
dans cette locality, 353. — Degrange-Touzin. ProcSs-verbaux. Sur les 
MoUasses Helv^tiennes de Saint-Symphorien, xix. — Benoist. Sur le 
gisement foesilifere de Sarcignan (calcaire k ast^ries), xlv. — ^BiUiot. 
Sur un puits art^sien d'Arveyres, xlviii. — Benoist. Compte-rendu 
'^^ologique de Texcursion trimestrielle a Bourg et Laussac, 1. — L. Reyt. 
Compte-rendu g^ologique de I'excursion a Coutras, la Clotte, le Pas-du- 
Lary et Cercoux, Ivi. — L. Reyt. Sur deux espdces du moulin de 
Gamachot, Ixiii. — L. Reyt. Compte-rendu g^ologique de la 72® Fete 
Linneenne, c^l^br^e a Liboume, Ixxv. — Benoist et Billiot. Sur la 
position strati graphique des couches a Echinides de la faune de Saint- 
Palais, Ixxvui. 

Boston. American Academy of Arts and Sciences. Proceedings. 
Yol. xxvi. 1890-91. 1891. 
O. W. Huntington. The Prehistoric and Kiowa County Pallasites, 1. 

. Society of Natural History. Proceedings. Yol. xxv. Parts 

3&4. 1891-92. 1892. 
W. Upham. Recent fossils of the Harbour and Back Bay,.Boston, 
305.— W. M. Davis. The Catsldll Delta in the Post-glacial Hudson 
Estuary, 318. — A. Hyatt. Remarks on the Pinnidae, 335. — S. H. 
Scudder. The Tertiary Rhyncophora of North America, 371. — A. F. 
Foerste. The Drainage of the Bernese Jura, 392.— W. M. Davis. On 
the Drainage of the Pennsylvania Appalachians, 418. — E. A. Hartwell. 
The Pearl Hill Pot-Hole, 4^1. — ^Baron Gerard de Geer. On Pleistocene 
changes of level in Eastern North America, 454. — W. M. Davis. The 
subglacial origin of certain Eskers, 477. — W. O. Crosby. Geology of 
Hingham, Mass., 499. 

. . Memoirs. Yol. iv. No. 10. 1892. 

BuckhurstHill. Essex Field Club. Essex Naturalist. Yol. vi. 
Nos. 7-12. 1892. 
J. French. On some Plateau Deposits at Felstead and Stebbing, 182. 
— ^T. V. Holmes. The Geology of the District around Dagenham Breach,. 
Essex, 142. — ^W. Crouch. Dagenham Breach, 155. 

. . . Yol. vii. Nos. 1-6. 1893. 

T. V. Holmes. The new Railway between Uraiinster and Romford, 
1.— J. C. Thresh. The ShaUow and Deep Weil-Waters of Essex, 28.— 
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T. V. Holmes. Excuraon of the Geologists' Association to Hford, 47. — 
T. V. Holmes. Notes on the Geology of the neighbourhood of Chelms- 
ford, 65.— T. Hay Wilson. Notes on the Gravel in Epping Forest, 74. 

Baenos Aires. Instituto Geogrifico Argentino. Boletin. Tomoxiii, 
Cuadernos 7-9. 1892. 

. Sociedad Cientifica Argentina. Anales. li392. Tomo 

xxxiii. Entregas 5, 6. 1892. 



Tomo xxxiv. Entregaa 1-6. 1892. 



E. Tomow. Las vertientes de Agua Salada de Tapias, 206. 
. . . Tomo XXXV. Entrega 1. 1893. 



Caen. Laboratoire de geologic de la Eaoulte des Sciences. Eulletin. 
Ann^e 1. Nos. 1-7. (8vo.) 1890-92. 
A. Bigot. L'Arch^en et le Cambrien dans le Nord du Massif breton 
et leurs Equivalents dans le Pays de Galles, 1. — ^A. Bigot. Esquisse 
ff^ologique de la Basse-Normandie, 13, 47, 96, 134, 163, 199, 231.— A. 
Bigot. Les ondulations des couches en Normandie, d'apres un recent 
travail de M. G. Dollfus, 66. — A. Bigot. Revue des P^lEcypodes d^crits 
par Defrance dans le Dictionnaire des Sciences Naturelles, d'apres les 
types conserve dans la collection de cet auteur — ^enre Gryph^e, 76, 134. 
— A. Bigot. Les premiers Reptiles et les premiers Oiseaux, 108. — ^L. 
Lecomu et A. Hgot. Sur le gisement des phosphates du plateau 
d*Orfflandes (Mancne), 123. — L. Lecomu. Notice explicative de la 
FeuiUe de Saint-L6, 172. — ^A. Bigot. Sur la position de la couche a 
XepUsna en Normandie et particulierement a May-sur-Orne, 186, 

. Soci^t^ Linneenne de Normandie. Bulletin. Serie 4. 

Vol. vL Fsflc. 1-3. 1892. 
O. Lignier. De Femploi de la v^uvine dans FEtude des v6g6taux 
fossiles, 9. — LeteUier. Terrains au Sud des Oollines de Normancue, 89. 
— A. Bigot. Compte Rendu des environs g^ologiques dans les environs 
de S^ et de Bagnoles, 146. 

. . M^moires. Vol. xvii. (2® Serie, I*' vol.) Ease. 1. 

1892. 
M. Hovelacque. Recherches sur le Z^tdodendronjehginoides, Stem., 1. 

Calcutta. Asiatic Society of Bengal. Proceedings. 1891. Nos^ 
7-9. 1891 & 1892. 



1892. Nos. 1-9. 1892. 



. . Journal. New Series. Vol. Ix, Part 2. Nos. 2-4. 

189L 1891 & 1892. 

. . . New Series. VoLlxi. Part 2. No8l&2. 

1892. 

Cambridge. Cambridge Philosophical Society. Proceedings. Vol. vii. 
Part 6. 1892. 
O. B^her. On the hypothesis of a liquid condition of the Earth's 
interior considered in connexion with Prof. Darwin's theory of the 
genesis of the Moon, 336. 
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Cambridge. Cambridge Philosophical Society. Proceedings. 
Vol. viii. Part 1. 1893. 



Transactions. Yol. xv. Part 3. 1892. 



Cambridge, Mass. Museum of Comparative Zoology at Harvard 
College. Annual Report of the Curator for 1891-92. 1892. 

. . Bulletin. Yol. xvi. Nos. 11 & 12. 1893. 

N. S. Shaler. The Conditions of Erosion beneath Deep Glaciers, based 
upon a study of the Boulder-train from Iron Hill, Cumberland, R.I^ 186. 
—J. E. Wolff and R. S. Tarr. Acmite Trachyte fix)m the Crazy Moun- 
tains, Montana, 227. 

. . . Yol. xvii. No. 2. 1892. 

. . . YoLxxiii. Nos. 4-6. 1892-93. 

. . . Yol. xxiv. Nos. 1^. 1893. 

Cape Town. South African Philosophical Society. Transactions. 
Yol. vi. Parts 1 & 2. 1889-92. 1890 & 1892. 
H. G. Seeley. Some Scientific Results of a Mission to South Africa* 
Pt. I., 1. 

Chicago. Journal of Geology. Yol. i. Nos. 1 & 2. 1893. 

Sir Archibald Geikie. On the Pre-Cambrian Rocks of the British 
Isles, 1.— W. H. Holmes. Are there traces of Glacial Man in the 
Trenton Gravels ?, 16.— H. S. Williams. Geology as a part of a College 
Curriculum^ 38.— T. C. Chamberlin. The Nature of the Englacial Drift 
of the Mississippi Basin, 47.— R. D. Sahsbury. Distinct Glacial Epochs 
and the criteria for their recognition, 61. — 0. R. Van Hise. An Historical 
Sketch of the Lake Superior Region to Cambrian Time, 113. — ^F. Leverett. 
The Glacial Succession in Ohio, 129.— W. H. Holmes. Traces of Glacial 
Man in Ohio, 147.— J. P. Iddings. The Volcanic Rocks of the Andes, 
164. — G. H. Williams. On the use of the terms PoikiUtic and Micro- 
poiMlitic in Petrography, 176. — H. S. Williams. The mating of the 
Geological Time-scale, 180. 

Christiania. Nyt Magazin for Naturvidenskabeme. Binds xxxiii. 
Hefto 3. 1893. 

Cincinnati. Society of Natural History. Journal. Yol. xiv. Nos.S 
& 4. 1892. 
J. F. James. Manual of the PalsBontology of the Cincinnati Group, 
149.— S. A. MiUer and C. Faber. Description of some Subcarboniferous 
and Carboniferous Cephalopoda, 164. 

Yol. xr. Kos. 3 & 4. 1893. 



J. F. James. Manual of Palaeontology of the Cincinnati Group, 144. 
— G. P. Grimsley. Microscopical Study of Ohio Limestones, 160. 

Colombo. Ceylon Branch of the Royal Asiatic Society. Journal. 
1890. No. 39. 1892. 



1891.' No. 42. 1892. 
1892. No. 43. 1893. 
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Copenhagen. Kongelige Danske Videnskabemes Selskab. Fort- 
egnelse, 1742-1891. 1892. 

. . NaturvidenskabeligeogMathematiskeAfhandlinger. 

Serie 6. Tome vi. No. 3. 1892. 

. . . . Tome vii. Nos. 5 & 6. 1891-92. 

. . Forhandlinger. Overdgt 1891. No. 3. 1892. 

. . . Oversigt 1892. Nos. 1 & 2. 1892. 



Cracow. Akademja Umiejetosci. Pamietnik. Wydziat matema- 
tyczno-przyrodniczy. Tomu xviii. Zeszyt 2. 
J. Siemiradzki. Faima kopalna warstw oxfordzkich i kimerydzMch w 
Polsce, 93. 

Eozprawy. Wydziat matematyczno-przyrodniczy. 



Serya 2. Tom. i. 1891. 
M. Raciboreki. Flora retycka w Tatrach, 243.— T. Wisniowski. 
Mikrofamia itow omatowycb okolicy Krakowa, 317. — M. RaciborsM. 
Permckarbonska flora karmowickiego wapienia^ 353. 



Tom. ii. 1892. 



W. Szajnocha. Zrodta minerabie Galicyi, 30. 

Darmstadt. Yerein fiir Erdknnde nnd die geologische Landesan- 
stalt des GrosBherzogthums Hessen. Notizblatt. lY. Folge, 
13*** Heft. 1892. 
C. Cheliufl. Das Granitmassiv des Meliboeus und seine Ganggesteine, 

1. — C. Chelius. Betrachtungen iiber die Entstehung des Odenwalds, 13. 

— 0. Chelius. Das Plicctien im Kessel von Michelstadt i. O., 18. — C. 

Chelius. 1st eine ConchyHenfauna des echten Loss bekanntP, 21. — 

C. Chelius. Mechanische Analyse von Bodenarten des Blattes Rossdorf, 

24.— G. Klemm. Die Gliederung des Schwemmlandes am unteren 

Main; 25. 

. See Books : Hesse. 

Dijon. Acad^mie des Sciences, Arts et Belles-Lettres. M^moires. 
S^rie3. Tomei. 1871-73. 1873. 
J. Martin. Limon rouge et limon gris, observations sur divers produits 
d'origine glaciaire^ 1. 

. — — . -. . Tome ii. 1874. 1874. 

J. Martin. Eenseignements compl^mentaires sur I'^poque glaciaire 
mioc^ne en Bourgogne, 27. 



Tome iii. 1875-76. 1876. 



J. Martin. Des Nodules phosphates du Gault de la C6te d'Or et des 
conditions particuli^res du d6p6t de cet ^tage, 1.— J. Martin. Le groupe 
Virgulo-portlandien des trancn^es de Flacey (06te d^Or), 17. 



S^rie4. Tomei. 1888-89. 1889. 
Tome ii. 1890-91. 1891. 



J. Martin. Apergu g^n^ral de Thistoire g^ologique de la C6te d'Or, 
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Dorchester. Dorset Natural History and Antiquarian Field Club. 
Proceedings. Vol. xi. 1890. 
J. C. Mansel-Pleydell. Memoir UDon a new Ichthyopterjnan from 
the Eimmeridge CIay of Gillingham, JDorset (Ophthalmosaurus I^leydeUi), 
7.— J. C. Mansel-Pleydell. Histionotua annularis, 91. — H. S. Solly. 
The Geology of Bridport, 109.— H. S. Solly and J. F. Walker. Note on 
the Fault m the Cliff west of Bridport Harbour, 118. 

Dorpat. Naturforscher-Gesellschaft bei der Universitat Dorpat. 
Sitzungsberichte. Band ix. Heft 3. 1891. 1892. 

. . . Bandx. Heft 1. 1892. 

Marie Paylow. Note sur un nouveau crane d'Amynodon, 37. 

. . Schriften. Y. und VI. 1890 & 1891. 

Dresden. Konigliches mineralogisch-geologisches und prahistor- 
isches Museum. Eilftes Heft. 1892. (4to. Cassel.) 
P. Pocta. Ueber Spongien aus der oberen Ereide Frankreichs, mit 
Vorwort von Dr. H. B. Geinitz, 1. 

. Naturwissenschafbliche Gesellschaft'Isis.' Sitzungsberichte 

und Abhandlungen. Jahrgang 1892. Januar bis December. 
1892-93. 

Abhandlungen. 

T. Beibisch. Verzeichniss der bisher in den diluvialen Mergeln von 
Gotta bei Dresden aufgefundenen Oonchylien. — A. B. Meyer. Ueber 
Bemstein-artiges prahistorisches Material von Sizilien und ul)er Baiman- 
ischen Bernstein, 49. — H. B. Geinitz. Bohrversuche fiir eine neue 
Wasserwerksanlage auf Tolkewitzer Flur bei Dresden, 68. — E. Zschau. 
Bemerkungen iiber den Quarz in Syenite des Plauen'schen GrundeS| 60. 
— W. Bergt. Ueber einen Kieseloolith aus Pennsylvanien, 116. 

. Yerein fiir Erdkunde. XXII. Jahresbericht. 1892. 



O. Herz. Berings-Insel, 217. 

Dublin. Eoyal Dublin Society. Scientific Proceedings. N. S. 
Vol. vii. Parts 3-5. 1892. 
W. J. Sollafl. On Jlomotoechus {ArcJusocidaris Hartearui, Baily), 
a new Genus of Palaeozoic Echinoids, 152. — W. J. SoUas. On flie 
Structure and Origin of the Quartzite Bocks in the neighbourhood 
of Dublin, 169.— G. A. J. Cole. The Variolite of Annalong, Co. Down, 
511. 

. . Scientific Transactions. Series 2. Vol. iv. Parts 

9-13. 1891-92. 
J. W. Davis. On the Fossil Fish-remains of the Coal Measures of 
the British Islands : Part I. Pleuracanthidas, 703. 

. Royal Irish Academy. ' Cunningham Memoirs.' No. vii. 

1892. 



Proceedings. Series 3. Vol. ii. No. 3. 1892. 
Transactions. Vol. xxix. Parts 16-19. 1891-92. 
. Vol. XXX. Parts 1-4. 1892-93. 
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Edinbui^h. Eoyal Physical Society. Proceedings. Session 
1891-92. Vol. xi. Part 2. 1893. 
R. H. Traquair. Opening Address by the President, 173.— J. Bennie 
and A. Scott. The Raised Sea-Bottom of Fillyside, 216.— R. Kidston. 
On two of Lindley and Button's Type-Specimens {Rhacopteris dubia, L. 
& H., sp., and ^henopteris polyphylla, L. & H.), 238.— R. Kidston. On 
a new Species of Bythotr&phk from the Lower Carboniferous of Lan- 
cashire, 241. — J. G. Goodchild. Notes on Carboniferous Lamellibranchs, 
244.— J. G. Goodchild. Note on the Genus Allorisma, King, 246. 

. Royal Scottish Geographical Society. Scottish Geographical 

Magazine. Vol. viii. Nos. 7-12. 1892. 
James Geikie. Recent Researches in Pleistocene Climate and 
Geography, 367. — James Geikie. ' Address to the Geographical Section 
of the British Association, Edinburgh, 1892, 457.— British Association, 
1892, 480. 

. . . Vol. ix. Nos. 1-6. 1893. 

J. C. Ross. Irrigation and Agriculture in Egypt, 169. — ^H. M. Cadell. 
Some Ancient Landmarks of Mid-Lothian, 302. 

. Royal Society. Proceedings. Session 1891-92. Vol. xix. 

(pp. 1-295). 1892-93. 
R. W. Felkin. Notes on the Wanyoro Tribe of Central Africa, 136. 

. . Transactions. VoL xxxvi. Nos. 9-23. 1890-91. 

1891-92. 
J. Y. Buchanan. On the Composition of Oceanic and Littoral Man- 
ganese Nodules, 459. — ^J. W. Gregory. The Maltese Fossil Echinoidea, 
and their Evidence on the Correlation of the Maltese Rocks, 585. 

Frankfurt am Main. Senckenbergische naturforschende Gesell- 
schaft. Bericht, 1891-92. 1892. 
W. Schauf. Beobachtungen an der Steinheimer Anamesitdecke, 3. — 

E. Kinkelin. Altes und Neues aus der Geologic unserer Landschaft, 23. — 

F. C. Noll. Zwei Beitrage zur Geschichte des Rheinthales bei St. Goar, 
71. 

Lepidopteren von Madagascar. Abth. 1 nnd 2, von 



M. SaalmiiUer und L. von Heyden. (4to.) 1884 & 1891. 

Glasgow. Geological Society. Transactions. Vol. ix. Part 2. 
1890-91, 1891-93. 1893. 
M. F. Heddle. On Pectolite and Okenite from New Localities, 241. — 
J. S. M*Lennan. The Geology of Kyle, 264. — J. Bennie. Scenes and 
Sections in Thornton Quarries, East lulbride in 1868, 276. — J. Dougall. 
The Leaf-Caves of Mull, 286.— J. Smith. Peculiar U-shaped Tubes in 
Sandstone near Crawfurdland Castle, and in Gowkha Quarry near Kil- 
winning, 289.— J. Smith. The Sand-hills of Torrs Warren, Wigton- 
shire, 293. — J. Young. Notes on the Group of Carboniferous Ostiacoda 
found in the Strata of Western Scotland, 301. — J. Young. Notes on a 
small group of Carboniferous Foraminifera found in the Lower Limestone 
Shales of the Muirkirk District in Ayrshire, 313. — R. Dunlop. Note on 
a '* Wash-out '' in a Shallow Pit of the Drumshangie Coal Co., near 
Airdrie, 320. — D. BeU. On the Alleged Proofs of Submergence in 
Scotland during the Glacial Epoch, 321. — D. BeU. On a Glacial Mound 
in Glen Fruin, Dumbartonshire, 345. — J. Neilson. A Visit to the Island 
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of Little Cumbrae, with flome Notes on its Minerals, 373. — D. Forsytli. 
The Geologjr of the Carsphairn District, 376. — R. M'Laren. A Reverse 
Fault in Kiltongue Coal at Drumshangie Colliery, 390. — A. S. Wilson. 
Notes on the Geology of Fife, 392. — J. B. Murdoch. Notes on a Visit 
to the Culbin Sands, Morayshire, 406. 

Gloucester. Cotteswold Naturalists' Field Club. Proceedings for 
1891-92. Vol. X. Parts. 1892. 
J. H. Taunton. Notes on the Dynamic Geology of Palestine, 323. 

Haarlem. Society Hollandaise des Sciences. Hollandsche Maat- 
schappij der Wetenschappen. Archives Ne'erlandaises des 
Sciences Exactes et Naturelles. Tome xxv. Livr. 6. 1892. 

. . . . Tome xxvi. Livr. 1-5. 1892-93. 



. . . Natuurkundige Verhandelingen. 3de Verz. 

Deel v. 2de Stuk. 1892. 

Salifax (N. S.). Nova Scotian Institute of Science. Pro- 
ceedings and Transactions. Session 1890-91. Series 2, 
Vol. i. Part 1. 1891. 
L. W. Bailey. Notes on the Surface Geology of South- Western Nova 

Scotia, 1. — E. Gilpin, Jun. Analyses of Nova Scotia Coals and other 

Minerals, 19. — A. H. MacKay. Pictou Island, 76. 

Halle. Kaiserliche Leopoldinisch-Caroliniscbe Deutsche Akademie 
der Naturforscher. Verhandlungen. (Nova Acta.) Band Iv. 
1891. 



( .) Band Ivi. 1891. 



J. G. Bornemann. Die Versteinerunffen des Cambrischen Schichten- 
systems der Insel Sardiiiien, nebst vergleichenden Untersuchungen iiber 
analoge Vorkommnisse aus anderen Landern ; Zweite Abtheilung, 425. 

Halle (Leipzig). Naturwissenscbaftlicher Verein fur Sachsen und 
Thiiringen. Zeitschrift fiir Naturwissenschaften. Band lxv» 
Heft 6. 1892. 

Hanau. Wetterauiscbe GeseUschaft fur die gesammte Naturkunde^ 
Bericht, 1889-92. 1893. 
A. V. Reinach. Der Untergrund von Hanau, 79. 

Helsingfors. Geografiska Foreningens Tidskrift. 4* Ai^&ngen,. 
1892. Nos. 1 & 2. 1892. 

. . Nos. 4 & 6. 1892-93. 

A. Thesleff. Dawson's Yukon-Expedition, 161. 

^ — . . 5* Argangen, 1893. No. 1. 1893. 

T. Thoroddsen. Huru Island blef till, 20. 

. Soci^t^ de Geographic. (Suomen Maatieteellinen Seura.^ 

Fennia. No. 6. 1892. 
H. Berghell. Geoloffiska iakttagelser lang Karelska jamvagen, No. % 
-•— H. Berghell. Huru bor TammeiSors-Kangasala &sen uppfattas P, No. 3. 
-*-W. Ramsay. Kurzer Bericht iiber eine Expedition nach der Tundra 
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(Jmptek auf der Halbinsel Kola, No. 7. — ^A. F. Tigerstedt. Om traktens 
melkn Hoytiain och Pielisjarvi geologiska och topografiaka byggnad 
samt nfigra darstades forekommande malmforande kvartsgaugar, No. 10. 

Helsingfors. Societe de Geographie. (Suomen Maatieteellinen 
Seura.) Fennia. No. 6. 1892. 

. . ( .) . No. 7. 1892. 

J. E. Eosberg. Ytbildningar i rjska och finska Earelen mod sarsklld 
hansyn till de karelska Eandmoranerna, No. 2. 

Hertford. Hertfordshire Natural History Society and Field Club, 
Transactions. Yol. vi. Parts 8 & 9. 1892. 

. . . Yol. vii. Parts 2-4. 1892-93. 

T. Rupert Jones. Coal : its Nature, Origin, Position, and Extent ; and 
its Range under the South of England, 89. — John Hopkinson. Anni- 
versary Address : Charles Darwin, 101. 

Hobart. Royal Society of Tasmania. Papers and Proceedings 
for 1891. 1892. 
R. M. Johnston. Notes on a Collection of Plant Impressions from the 
Henty River, 11. — F. D. Power. Notes on the Mount Lyell District, 
26f 88. — R. M. Johnston. Observations on the Causes of Elevation and 
Sub»dence of the Earth's Crust, 49. 

Jena. Palaontologische Abhandlungen. Neue Folge. Band ii. 
Heftel-2. 1892-93. Purchased. 
K. Futterer. Die oberen Kreidebildungen der Umgebung des Lago di 
Santa Croce in den Venetianer Alpen, 1. — R. Burckhardt. Ueber 
Aept/omisy 127. 

Kiev. Societe des Naturalistes de Kiew. M^moires. Tome xii. 
livraisons 1 & 2. 1892. 
G. Radkewitsch. Sur les d^p6ts cr^tac^s du gouvemement de 
Wolynie, 371. 

Kingston. Queen's College and University, Kingston, Canada. 
Calendar for the year 1893-94. 1893. 

Konigsberg in Pr. Physikalisch-okonomischeGesellschaft. Schrifben. 
32' Jahrgang, 1891. 1891. Purchased. 

Lausaime. Mus^ d'Histoire Naturelle. Rapports Annuels des 
Conservateurs, 1892. 1892. Presented by Prof. E. Bevuvievy 
F.M.GJS. 

. Societe Geologique Suisse. Eclogse. Yol. iii. No. 3. 

1892. 
F. Miihlberg. Jura zwischen Aarau und Olten, 181. — ^L. RoDier. Sur 
la composition et Pextension du Rauracien dans le Jura, 271. — E. Renevier 
et M. Lugeon. G^ologie du Chablais et Faucigny-Nord, 293. 

. Soci^t^ Yaudoise des Sciences Naturelles. Bulletin. Ser. 3. 

Yol. xxviii. Nos. 107-109. 1892. 
C. Paris. Relief de Lausanne a T^poque langhienne, 104. — ^T. Rittener 
et Michel L6vy. Les pointements cristallins dAns la zone du Flysch, 180* 
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— ^Hans Schardt. Notice sur reffondrement du quai du Trait de Baye k 
Montreux^pr^c^d^ede qaelques considerations gSn^rales sur lamorphologie 
g^ophysique des rives lacustres^ la formation des c6nes de dejection^ etc., 
232. 

Lausanne. Soci^te Vaudoise des Sciences Naturelles. Bulletin. 
Ser. 3. Yol. xxix. No. 110. 1893. 
A. Jaccard. Note sur les niveaux et les gisements fossilifdres des 
environs de Sainte-Croix, 39. — E. Rene?ier et M. Lugeon. G^logie du 
Chablais et Faucigny-Nord, 86. — ^E. Renevier. Note rectificative sur les 
Belemnites aptiennes; 91. 

Leeds Philosophical and Literary Society. Annual Report for 
1891-92. 1892. 

Leicester Literary and Philosophical Society. Transactions. New 
Quarterly Series. Vol. ii. Part 12. 1892. 

. . . Vol. iii. Parts. 1 & 2. 1892 & 1893. 

Leipzig (Halle). Naturwissenschaftlicher Yerein fiir Sachsen und 
Thiiringen. Zeitschrifb fiir Naturwissenschaften. Band Ixv. 
Heft 3. 1892. 
— Barth. Beitrage zur Geologie von Helmstedt, 107. — ^D. von Schlech- 

tendal. Ueber das Vorkommen f ossiler " RUckenschwimmer " (Noto- 

necten) im Braunkohlengebirge von Rott, 140. 

. Zeitschrift fiir Krystallographie und Mineralogie. Band xxi. 

Heftel-4. 1893. 
A. Schmidt. Daten zur genaueren Kenntniss einiger Mineralien der 
Pyroxengruppe, 1. — P. Heberdey. Krystallisirte Schlacken von Raibl, 
56.— P. I^atnitzkv. Ueber die Krystallform des Uranotil, 74.— K. 
Zimanyi. Ueber den Azurit vom Laurion-Gebirge in Griechenland, 86. 
— L. J. Igelstrom. Friedelit aus der Sjognibe, 92. — W. 0.' Brogger. 
Sundtit^ ein neues Mineral von Oruro in Bolivia, 193. — H. Baumhauer. 
Krystallographische Notizen^ 200. — ^L. J. Igelstrom. Melanostibian, ein 
neues Mineral aus der Manganerzgrube Sjogrufvan, Kirchspiel Grythyttan, 
Gouvemement Orebro, Schweden, 246. — V. Goldschmidt. Phosgenit 
von Monteponi, 941. — ^A. Halm. Topaz von Japan und von Neu Siid- 
Wales, 334. — F. Stober. Coiestin von Brousseval, Frankreich, und von 
Ville-sur-Saulx, 339. — F. Scherer. Studien am Arsenkies, 354. 

. . Repertorium der Mineralogischen und Krystallo- 

graphischen literatur vom Anfang d. J. 1885 bis Anfang d. J. 
1891 und Generalregister der Zeitschrift fiir Krystallographie 
und Mineralogie. Bande xi.-xx. Yon P. Groth und F. 
Griinling. I. Theil. (Repertorium, von P. Groth.) 8vo. 
1893. 

. Zeitschrift fiir Naturwissenschaften. Band Ixv. Heffce 1 

& 2. 1892. 
O. Lang. Ueber zeitlichen Bestandwechsel der Vesuvlaven imd 
Aetnagesteine, 1. — ^H. Erdmann. Ueber das kaukasische Erdol, 31. 

. . Band Ixv. Heffce 4 & 6. 1892. 

C. Luedecke. Untersuchungen Uber Gesteine und Boden der Muschel- 
kalkformation in der Gtegend von Gottingen, 219. 
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Le Puy. Societe d'Agriculture, Sciences, Arts et Commerce du Puy. 
Annales. Tomexxxiv. 1878-1889. 1890. 

liege. Societe Qeologique de Belgique. Annales. Tome xviii. 
livraison 3. 1890-91. 1892. 

Mimoires, 
C. de Stefani. Les terrains tertiaires sup^rieurs du bassin de la 
M6diterran6e (fin), 273. 

Tome xix. livraisons 3 & 4. 1891-92. 



1892. 



Mimoires, 
C. Donckier de DonceeL ATant>-projet pour la captation des eaux des 
sources des terrains tertiaires de rEntre-Sambre-et-Meuse et leur deriva- 
tion vers Bruxelles et les communes voisines, 191. — E. Delvaux. Nature 
et origine des elements caillouteux quatemaires qui s'^tendent en nappes 
sur les plateaux de la Belgique occidentale, 223. — G. Cesaro. Sur la 
presence de Tisosc^loedre de Khisnes dans le calcaire de Seilles, 267. — 
&. Cesaro. Sur la forme cristalline de Toxyde de zinc, 271. — C. Malaise 
et X. Stainier. Documents concemant le d^vonien du bassin de Namur, 
297.— H. de Dorlodot. Note sur le Coblencien d'Acoz, 303.— C. de la 
Valine Poussin. La coupe de la Chapelle, k Hastidre, 309. — H. de 
Dorlodot. R^sultats d'une excursion a la Chapelle (HastiSre), 317. — 
H. de Dorlodot. Note sur la classification du frasnien et le synchronisme 
de ses quatre bandes, 321. — X. Stainier. Mat^riaux pour la flore et la 
faune du houiller de la Belgique, 333. 

lille. Societe Geologique du Nord. Annales. Tome xx. 1892. 
4« Livraison. 1893. 
L. Desoil. Compte-rendu d'une excursion dans TEifel, 346. — J. 
Gosselet. Note sur les gr^s a silex de Beuzeville et sur Targile si silex 
blanchis, 371. — L. Quarr^. Dess^bement des Wateringues et des Moeres 
dans Tarrondissement de Dunkerque, 377. — L. Cayeux. Notes sur la 
Glauconie, 381. — J. Gosselet. Quelques sondages int^ressants, 386. — 
Rabelle. Foyer gaulois a Ribemont, 407. — H. Parent. Compte-rendu 
d'une excursion dans les terrains primaires de Tarrondissement d Avesnes, 
408. 



Tome xxi. 1893. Livraison 1. 1893. 



J. Gosselet. Note sur les gite^ du Phosphate de Chaux de Templeux- 
Bellicourt et de Buire, 2. — J. Roussel. Liste des princijales especes 
d'Echinides des deux couches a Echinanthus de I'Eoc^ne inf^rieur des 
Pyr^n^es, 11. — H. Parent. Notes diverses sur le Terrain cr^tac6 du 
Nord, 16. — C. Barrois. L^gende de la Feuille de Dinan. No. 60, de la 
Carte geologique de France, au -ffT^.TyTny? 26. — J. Gosselet. Geographic 
physique du Nord de la France et de la Belgique, 41. — H. Parent. Le 
Wealdien du Bas-Boulonnais, 50. 

Lisbon. Sociedade de Geographia. Boletim. Serie 8. Nob. 11 
&12. 1889. 

. . . Serie 9. No. 1. 1890. 

Serie 10. Nos. 6-12. 1891. 

Serie 11. Nos. 1-8. 1892. 
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Liverpool. Geological Association. Journal. Yol. xii. Session 
1891-92. 1892. 
J. M. Barber. Pre-historic Man» 13.— R. W. B. Roberts. The Micro- 
scopic Characters of Quartz, 17. — R. Williams. Notes on the St. Ertti 
Beds, 18. — W, Semmons. The Apatites of OorDwall in relation to their 
environments, 26, 42. — H. C. Beasley. The Trias of Cheadle and Alton, 
Staffordshire, 37. — W. H. Miles. Note on supposed ^Footprints' 
found at Runcorn, 43. 

Geological Society. Proceedings. Vol. vi. Part 4. 1892. 



W. Hewitt. The Earth in its Cosmical Relations, 349.— T. M. Reade. 
The Rounding of Sandstone Grains as bearing on the Divisions of the 
Bunter, 374. — E. Dickson. Mud Avalanches, 387. — L. Gumming. Note 
on Mud Avalanches, 393. — J. Lomas. Report on Glacial Deposits 
between Din^e Point, Liverpool, and Hale Head, 396. — E. Dickson. 
Notes on the Devon Coast Section, from Exmouth to Sidmouth, 407. — 
H. C. Beasley and J. Lomas. Some East and West Faults at Caldy 
Grange, 413. — J. Lomas. Some Pot-holes near Dingle Point, 416. — 
T. M. Reade. The Trias of Cannock Chase, 418.— H. C. Beasley. The 
Bunter Conglomerate near Cheadle, Staffordshire, 439. — J. Lomas. Some 
Faults exposed in a Quarry near Thingwall Mill, 441. — ^J. J. Fitzpatrick. 
Further Notes on the Deep Dale Bone Cave, near Buxton, 447. 

London. Annals and Magazine of Natural History. Series 6. 
Vol. X. Nos. 55-60. 1892. Purchased, 
A. Smith Woodward. On some Teeth of new Chimaeroid Fishes from 
the Oxford and Kimmeridge Clays of England, 13. — R. v. Lendenfeld. 
Note on Dr. Hinders Tertiary Sponge-spicules, 268. 

. . . Vol.xi. Nos. 61-66. 1893. Purchased. 



G'. A. Boulenger. On some newly-described Jurassic and Cretaceous 
Lizards and Rhynchocephalians, 204. — A. Smith Woodward. Note on 
a Case of Subdivision of the Median Fin in a Dipnoan Fish, 241. — A. 
Smith Woodward. Description of the Skull of Pisodus Oweni, an 
AUndaAjikQ Fish of the Eocene Period, 357. 

. Annals of British Geology, 1891. By J. F. Blate. 8vo. 

1892. Purchased. 

. AthensBum. (Journal.) Parts 776-780. 1892. 

. . ( .) Ports 781-786. 1893. 

. British Association for the Advancement of Science. Report 

of the Sixty-second Meeting, held at Edinburgh in August, 
1892. 1893. 
Sir Archibald Geikie. President's Address, 3. — John Milne. Twelfth 
Report of the Conunittee appointed for the purpose of investigating 
the Earthquake and Volcamc Phenomena of Japan, 93. — J. D. Everett. 
Nineteenth Report of the Committee appointed for the purpose of inves- 
tigating the Rate of Increase of Underground Temperature downwards 
in various Localities of Dry Land and under Water, 129. — C. E. De Ranee. 
Eighteenth Report of the Committee appointed for the purpose of inves- 
tigating the Circulation of Underground Waters in the Permeable For- 
mations of England and Wales, 264. — E. Jones. Report of the Com- 
mittee appointed to complete the investigation of the Cave at Elbolton, 
near SMpton, in order to ascertain whether Remains of Palaeolithio Man 
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occur in the Lower Cave Earth, 266. — H. W. Crosskey. Twentieth 
Report of the Committee appointed for the purpose of recording the 
Position, Height above the Sea, Litholoffical Characters, Size, and Origin 
of the Erratic Blocks of England, Wales, and Ireland, reporting other 
matters of interest connected with the same, and taking measures for their 
preservation, 267. — A. Smith Woodward. Third Report of the Committee 
to consider the best methods for the Registration of the Type Specimens 
of British Fossils, 289.— W. Jeffs. Third Report of the Conmiittee to 
arrange for the collection, preservation, and sjrstematic registration of 
Photographs of Geological Interest in the United Kingdom, 290. — G. 
R. Vine. Report of the Committee appointed for the completion of a 
Report on the Cretaceous Polyzoa, 301. — H. J. Johnston-Lavis. Report 
of the Committee appointed for the investigation of the Volcanic Pheno- 
mena of Vesuvius audits neighbourhood, 338. — C. Lapworth. President's 
Address to Section C, Geology, 695. — ^J. Lomas. On the Glacial Dis- 
tribution of the Riebeckite-Eurite of Ailsa Craig, 707. — J. W. Gray and 
P. F. Kendall. The Cause of the Ice Age, 708.— A. Irving. Malvern 
Crystallines, 709. — W. A. E. Ussher, The Devon and Cornish Granites, 
709. — ^A. C. G. Cameron. Note on a Green Sand in the Lower Green- 
sand, and on a Green Sandstone in Bedfordshire, 710. — A. C. G. Cameron. 
The Fullers' Earth Mining Company at Wobum Sands, 711.— B. N. 
Peach. On a Widespread Radiotarian Chert of Arenig Age from the 
Southern Uplands of Scotland, 711. — J. Home. On the Contact Meta- 
morphism of the Radiolarian Chert in the Lower Silurian Rocks along 
the margin of the Loch Doon Granite, 712. — H. Hicks. On thS 
* Grampian Series ' (Pre-Cambrian Rocks) of the Central Highlands, 712. 
— J. F. Blake. On a Still-possible Cambrian Age of the Torridon Sand- 
stone, 713. — D. Bell. On the Alleged Proofs of Submergence in Scot- 
land during the Glacial Epoch, 713. — A. Blytt. On some Calcareous 
Tufas in Norway, 714. — Clement Reid. Fossil Arctic Plants found near 
Edinburgh, 716.— H. Coates. The Cuttings on the Crieff and Comrie 
Railwav, 717.— E. Hull. On the Physicad Geology of Arabia Petr»a 
and Palestine, 718. — J. F. Blake. On Two Tunnel Sections in the Cam- 
brian of Carnarvonshire, 718. — T. G. Bonney. On the Relation of the 
Bunter Pebbles of the English Midlands to those in the Old Red Sand- 
stone Conglomerates of Scotland, 719. — ^A. Somervail. On the Relations 
of the Rocks of the Lizard District, 719. — B. N. Peach. The Ice Shed in 
the North-west Highlands during the Maximum Glaciation, 720. — ^B. N, 
Peach. On a Bone Cave in the Cambrian Limestone in Assynt, Suther- 
landshire, 720.— Miss M. M. Ogilvie. Landslips in the St. Cassian Strata 
of S. Tyrol, 721.— J. G. Goodchild. On a Granite Junction in Mull, 722.— 
J. G. Goodchild. The St. Bees Sandstone and its Associated Rocks, 722. — 
E. T. Newton. On some Dicynodont and other Reptile Remains from the 
Elgin Sandstone, 723. — M. Laurie. Additions to the Eurypterid Fauna of 
the Upper Silurian, 724. — R. B. Newton. On the Occurrence of Chonetes 
Prattty Davidson, in the Carboniferous Rocks of Western Australia, 725. 
— A. Harker. On Porphyritic Quartz in Basic Igneous Rocks, 726. — 
H. J. Johnston-Lavis. On the Occurrence of Pisolitic Tuff in the Pent> 
lands, 726.— W. W. Watts. On some Limerick Traps, 727. 

London. British Association for the Advancement of Science. 
Excursion Handbook, Edinburgh Meeting. 8vo. Edinburgh, 
1892. Presented by L, L. Belinfante, Esq,, B.Sc. 

. Chemical Society. Journal. Nos. 367-361. 1892. 

. . . Nos. 362-367. 1893. 

0. H. Bothamley. The Mineral Waters of Askem, in Yorkshire^ 685. 
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London. East India Association. Journal. YoLxxiv. Nos. 5-7. 
1892. 



Yol. XXV. Nob. 1-5, 1893. 



. London^ Edinburgh, and Dublin Philosophical Magazine and 

Journal of Science. Series 5. Yol. xxxiv. I^os. 206-211. 
1892. Presented by Dr. W. Francis, F.Q.S. 
M. P. Rudski. Note on the Level of No Straio in a Cooling Homo- 
geneous Sphere, 299. O. Fisher. — On Theories to accoTint for Glacial 
Submergence, 337. 

Yol. XXXV. Nos. 212-217. 1893. Presented hy 



Dr. W. Francis, F.G,S. 
0. Barus. The Fusion Constants of Igneous Rock, 173, 296. 

. Geological Magazine. Decade 3. Yol.ix. Nos. 7-12. 1892. 

A. R. Hunt. On Certain AflMties between the Devonian Rocks of 
South Devon and the Metamorphic Schists, 289. — J. G. Goodchild. 
Notes on the Coniston Limestone Series, 296. — C. Davison. On the 
British Earthquakes of 1891, 299.— G. W. Bulman. Was the Boulder- 
clay formed Beneath the Ice ?, 305. — T. M. Reade. Glacial Geology : 
Old and New, 311.— P. B. Brodie. A Sand-pit at Hill Morton, near 
Rugby, 321. — R. B. Newton. On the American Palaeozoic Gasteropod, 
Trematonotvs (Hall emend. P. Fischer), and its Identification in Britain, 
336. — A. R. Hunt & A. Harker. On certain Affinities between the 
Devonian Rocks of South Devon and the Metamorphic Schists, 341. — 
B. Hobson. An Irish Augitite. 348. — G. W. Bulman. On Underclays, 
361. — J. H. Cooke. On the Occurrence of a Black Limestone in the 
Strata of the Maltese Islands, 361.— J. F. Walker. The Discovery of 
TerebratuUna substriata, Schlotheim, in Yorkshire, 364. — A. Somervail. 
Recent observations on the Geology of the Lizard District, Cornwall, 
364.— W. F. Hume. Notes on Russian Geology, 385, 649.— Sir H. H. 
Howorth. Did the Mammoth live before, during, or after the Deposition 
of the Drift ?, 396.— E. Hill. On Rapid Elevation of Submerged Lands 
and the Possible Results, 406. — Catherine A. Raisin. The so-called 
Serpentines of the Lleyn, 408. — British Association for the Advancement 
of Science, Edinburgh Meeting, 413. — J. W. Gregory. Further Additions 
to Australian Ii'ossil Echinoidea, 432. — J. F. Walker. On Liassic Sections 
near Bridport, Dorsetshire, 437. — J. E. Marr. Further Remarks on the 
Coniston Limestone, 443. — J. G. Goodchild. Note on a Granite Junc- 
tion in the Ross of Mull, 447.— A. Irving. The Malvern Crystallines, 
462. — A. Smith Woodward. Further Contributions to Knowledge of 
the Devonian Fish-fauna of Canada, 480. — ^A. Harker. On Porphyritic 
Quartz in Basic Igneous Rocks, 485. — J. Johnston-Lavis. Note on the 
Lithophyses in Obsidian of the Rocche Rosse, Lipari, 488. — T. M. Reade, 
Faulting in Drift, 490.— P. F. Kendall. Glacial Geology : Old and New, 
491.— S. E. Peal. Selenology, 600.— Sir H. H. Howorth. The Mam- 
moth and the Glacial Drift. A Reply to Mr. A. J. Jukes-Browne, 602. 
— A. Smith Woodward. Description of the Cretaceous Saw-Fish, Sclero- 
rhynchus atavus, 629. — J. E. Marr. On the Wenlock and Ludlow Strata 
of the Lake District, 634. — R. B. Newton. On the Occurrence of 
Chonetes Pratti, Davidson, in the Carboniferous Rocks of Western 
Austraha, 642. — C. CaUaway. Notes on the Process of Schist-making 
in the Malvern Hills, 546.— J. F. Walker. On Yorkshire Thecidea, 648. 
— F. R. C. Reed. Woodwardian Museum Notes, 648.--T. R. Struthers. 
Granite, 561. 
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London. Geological Magazine. Decade 3. Vol. ix. Nos. 7-12. 
1892. Purchased. 

. . . Vol. X. Nos! 1-6. 1893. 

Eminent Living Geologists: Prof. T. Rupert Jones, 1. — ^H. Hicks. 
Some Examples of Folds and Faults in Eocks in the Devonian Bocks 
near Ilfracombe, 3. — T. M. Reade. The Eskdale Drift and its Bearing 
on Glacial Gteology, 9.— Sir H. H. Howorth. The True Horizon of the 
Mammoth, 20. — Henry Woodward. Note on a new British species of 
Cycltis from the Coal-measures of Bacup, Lancashire, 28. — ^H. Bolton. On 
the Occurrence of a TrUobite in the Skiddaw Slates of the Isle of Man, 29. 
— R. M. Deeley. The Glacial Succession, 31.— T. M. Reade. Glacial 
Geology : Old and New, 35. — Memoir on Sir Richard Owen, 60. — ^R. H. 
Traquair. On a New Palaeoniscid Fish, Myriolepis HihemicuSy sp. nov., 
from the Coal-measures, Co. Kilkenny, Ireland, 64. — G. J. Hinoe. On 
PaUsosaccits Dawsoni, Hinde, a New (Jenus and Species of Hexactinellid 
Sponge from the Quebec Group (Ordovician) at Little M^tis, Quebec, 
Canada, 66. — T. G. Bonney. On the so-called Spilites of Jersey, 69. — 
F. R. C. Reed. Woodwardian Notes, 64.— J. H. Cooke. On the Occur- 
rence of Ursus ferox in the Pleistocene of Malta, 67. — T. M. Reade. 
Measurement of Geological Time, 97. — F. Chapman. On Oolitic and 
other Limestones with Sheared Structure fi^om Ilfracombe, 100. — E. Hull. 
The Submergence of the British Isles during the Glacial Period, 104. — 
Mark Stirrup. The True Horizon of the Mammoth, 107.— H. Woods. 
Additions to the Type Fossils in the Woodwardian Museum, 111. — R.H. 
Traquair. Notes on the Devonian Fishes of Campbelltown and Scaume- 
nac Bay in Canada, 145, 262.— 0. C. Marsh. Restorations of Awihi- 
saums, Ceratosaunis, and Claosaurusy 150. — ^J. H. Cooke. On the Occur- 
rence of Concretionary Masses of Flint and Chert in the Maltese Lime- 
stones, 157. — Sir H. H. Howorth. The True Horizon of the Mammoth, 
161. — 0. C. Marsh. Restoration of Mastodon Americanvs, Cuvier, 164. 
— ^R. B. Newton. On the Disjcovery of a Secondary Reptile in Mada- 
gascar : Steneosaurtis Baroni (n. sp.) ; with a Reference to some Post- 
Tertiary Vertebrate Remains from the same Country recently acquired 
by the British Museum (Natural History), 193. — ^T. Rupert Jones and 
Henry Woodward. On some Palceozoic Phyllopodous and other Fossils, 
198. — T. G. Bonney. On some Quartz-schists from the Alps, 204. — ^A. 
Irving. On Post-Eocene Surface-Changes in the London Basin, 211. — 
C. S. Du Riche Preller. Note on a Coast-Section at the Lizard, 221. — 
C. S. Du Riche Preller. Note on the Lakes of Ziirich and Wallen, 222. 
— Eminent Living Geologists : Prof. Joseph Prestwich, 241. — ^Henry 
Woodward. On Fossils applied as Charms or Ornaments, 246. — F. R. 
C. Reed. Abnormal Forms of 8pirif&*a Uneata (Martin), 249. — A. H. 
Foord and G. C. Crick. On a New Species of Disdtes Hibermcusy from 
the Lower Carboniferous Limestone of Ireland, 261. — O. Fisher. On the 
Thickness, Expansion, and Resulting Elevation of Marine Deposits, 264. 
—J. F. Blake. The Shell-beds of Moel Tryfaen, 267.— A. J. Jukes- 
Browne. Foraminiferal Limestones from the Grenadine Islands, West 
Indies, 270.— C. S. Du Riche Preller. Note on the Tuscan Archipelago, 
273. — G. Abbot. Was the Deposit of Flint and Chalk Contemporaneous ?, 
275. — J. D. Hardy. Another View of the Submergence of the British 
Isles during the Glacial Period, 277. 

. . . . Parchobsed, 

. Geologists' Association. Proceedings. Vol. xii. Parts 8- 

10. 1892. 
T. V. Holmes. Excursion to the Cuttings on the New Railway 

VOL. XLIX. n 
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between Upminster and Bomford, Essex, 316. — A. Smith Woodward. 
Visit to the British Museum (Natural History), 319. — ^T. Leighton. Visit 
to the Museum of W. H. Hudleston, Esq., F.R.S., President of the Geo- 
logical Society, 320. — H. B. Woodward, visit to the Museum of Practical 
Geoloffv (Jermyn Street), 322.— W. H. Bell, F. J. Bennett, J. F. Blake, 
G. J. Hinde, and H. B. Woodward. Excursion to Devizes, Swindon, 
and Farinp^don, 323. — H. Hicks. Excursion to Hendon and Finchley, 
334.— J. W. Greffory. Excursion to Walthamstow, 338. — Upfield Green 
and H. B. Woodward. Excursion to Wendover, 340. — J. Hopkinson. 
Excursion to St. Albans, 342. — W. J. Lewis Abbott. The Section Ex- 
posed in the Foundations of the New Admiralty Offices, 346. — W. J. Lewis 
Abbott. On the Occurrence of Walrus in the Thames Valley, 367. — 
J. F. Blake. A General Sketch of the Geology of Carnarvonshire and 
Anglesey, 368. — ^H. J. Osborne White. Notes on the Westleton Beds 
near Henley-on-Thames, 379. — 0. Reid. Excursion to Lenham, in Kent, 
386. — J. r, Blake. Excursion to Nottingham, 386. — Excursion to 
Down, 393.— A. 0. G. Cameron. Excursion to Wobum Sands and 
Sandy, 396. — G. S. Boulger. Excursion to Wotton and Ranmer, 403. — 
J. H. Blake. Excursion to Taplow and Bowsey Hill, 406.— W. F. 
G winnell. Long Excursion to N orth-west Caernarvonshire and Anglesey, 
409. 

London. Geologists' Association. Proceedings. Vol. xiii. Parts 
1 & 2. 1893. 
G. S. Boulger and T. Leighton. On the Lower Greensand Area to 
the North of the ' Rookery * Fault between Wotton and Dorking, 4. — 
J. F. Blake. On the Bases of the Classification of Ammonites, 24. — W. 
Topley. The Landslip at Sandgate, 40. — G. Barrow. On the Origin of 
the Crystalline Schists, 48. 

. Imperial Institute. Hand-books of Commercial Products. 

Indian Section. No. 8. Iron. Southern Districts, Madras 
Presidency. 8vo. Calcutta, 1892. Presented by the Geological 
Survey of India. 

. Institution of Civil Engineers. Minutes of Proceedings. 

Vol. cviii. 1892. 



Vol. cix. 


1892. 


Vol. ex. 


1892. 


Vol. cxi. 


1893. 



-. . . Brief Subject-index. Vols, lix.-cx. Sessions 

1879-80 to 1891-92. 1892. 

-. Linnean Society. Journal. Vol. xxix.. Botany. Nos. 
202-204. 1892-93. 



. . . VoLxxiv. Zoology. Nos. 163 & 164. 1892. 

. . Transactions. Ser. 2. Botany. Vol. iii. Parts 4- 

7. 1891-1892. 

. Mineralogical Society. Mineralogical Magazine. VoL x. 

Nos. 45, 46. 1891-1892. 
K. H. Solly. Minerals from the Apatite-bearing Veins at Noerstad; 
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near Risor, on the S.E. Coast of Norway, 1. — J. H. Collins. On the 
Finite of Breage in Cornwall, 8. — ^H. A. Miers and G. T. Prior. Danalite 
from Cornwall, 10. — H. F. Collins. Mineralogical Notes from Torreon, 
State of Chihuahua, Mexico, 16. — Frank Rutiey. Note on Crystals of 
Manganite fix)m Harzgerode, 20. — J. S. Thomson. Analysis of Ara^onite 
from Shetland, 22.— H. A. Miers. Orpiment, 24.— C. A. McMahon. 
Notes on the Micro-chemical Analysis of Rock-making Minerals, 79. — 
J. W. Judd. Additional Note on the Lamellar Structure of Quartz- 
Crystals, and the methods by which it is developed, 123. — G. A. J. Cole. 
On some examples of Cone in Cone Structure, 136. — W. J. Lewis. Note 
on a Crystal of Tourmaline, 142. — J. S. Thomson. Note on a peculiar 
occurrence of Galena, 143. — A. Dick. On Geikielite, a New Mineral 
from Ceylon, 146. — L. Fletcher. On Baddeleyite (native zirconia), anew 
Mineral, from Rakwana, Ceylon, 148. 

London. Natural Science. Vol. i. Nos. 5-10. 1892. Purchased. 
G. A. J. Cole. The Story of Olenellus, 340.— J. W. Gregory. The 
Physical Features of the Norfolk Broads, 347. — T. Hick. Is Stigmaria 
a Root or a Rhizome ?, 360, 370. — W. C. Williamson. Is Stigmaria a 
Root or a Rhizome?, 366. — ^A. C. Seward. Amber and Fossil Plants, 
377. — A . R. Wallace. The Permanence of Great Oceanic Basins, 418. — 
C. Reid. The Climate of Europe during the Glacial Epoch, 427.— H. B. 
Woodward. The Geology of the Central Himalaya, 442. — A. J. Jukes- 
Browne. The Evolution of Oceans and Continents, 608. — R. Lydekker. 
Recent Advances in Knowledge of the Ichthyosaurian Reptiles, 614. — 
F. W. Hutton and R. Lvdekker. The History of the Moas, or Extinct 
Flightless Birds of New Zealand, 688.— A. Smith Woodward. The Fore- 
runners of the Backboned Animals, 696. — ^W. G. Smith. Primaeval Man : 
a Palaeolithic Floor near Dunstable, 664. — A. Smith Woodward. The 
Evolution of Sharks' Teeth, 671.— J. D. Dana, W. T. Blanford, A. J. 
Jukes-Browne, &c. Further Observations on the Permanence of Oceans 
and Continents, 737. 



Vol. ii. Nos. 11-16. 1893. Purchased. 



H. B. Woodward. The Underground Waste of the Land, 124.— E. 
Suess. Are Great Ocean Depths Permanent ?, 180. — A. J. Jukes-Browne 
and A. R. Wallace. The Origin and Classification of Islands, 188. — ^F. 
A. Bather. The Recapitulation Theory in Palaeontology, 276. — T. Hick. 
The Fruit-Spike of Calamites, 354.— H. 0. Forbes. The Moas of New 
Zealand, 374. — A. S. Woodward. Some Extinct Sharks and Ganoid 
Fishes, 436. 

. Nature. Vol. xlvi. Nos. 118a-1200. 1892. 

E. Reyer. On the Causes of the Deformation of the Earth's Crust, 
224. — H. O. Forbes. Apfumapteryx and other remains in the Chatham 
Islands, 262.— W. J. Thomson. Easter Island, 269.— R. Lydekker. The 
Washington Collection of Fossil Vertebrates, 296. — Sir Archibald 
Geikie. Inaugural Address, British Association Meeting, 1892, 317. — 
James Geikie. Opening Address to Section E, 348.— C. Lapworth. 
Opening Address to Section C, 388.— C. Davison. The Recent Earth- 
quakes, 401. — Geology at the British Association, 428. — Eruption at 
Sangir, 467. — A. Johnstone. The Passage of Granite Rock into Fertile 
Soil, 633.— G. Platania. The Recent Eruption of Etna, 642.— L. Fletcher. 
Geikielite and Baddeleyite, Two New Mmerals, 620. 

. . Vol. xlvii. Nos. 1201-1226. 1892-93. 

A. R. Wallace. An Ancient Glacial Epoch in Australia, 56.-— 
E. Reyer. Experiments on Folding and on the Genesis of Mountain 
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BangeSy 81. — J. B. Gregory. A Large Meteorite from Western Aus- 
tralia^ 90. — ^A. de Lapparent. Scientific Worthies^ zxviii. : Sir 
Archibald Geikie, 217. — H. F. Osbom. Protoceras, the New Artio- 
dactyle, 321.— The Earthauakes in Zante, 894^ 620.— J. F. Blake. The 
LaDOBlip at Sandgate, 4o7. — ^H. S. Osbom. Artionyxi A Clawed 
Artiodactyle, 624. 

London. Nature. Vol. xlviii. Nos. 1227-1236. 1893. 
J. Femy, Seismology in Japan, 136. 

. PalsBontographical Society. Memoirs. Vol. xlvi. 1892. 

1892. (Two copies.) 
H. AUeyne Nicholson. The Stromatoporoids. Part iv. — ^T. Bupert 
Jooes and H. Woodward. The PalsBOzoic Phjrllopoda. Part ii. — W^H. 
Hudleston. The Jurassic Gasteropoda. Part i., No. 6. — S. S. Buckman. 
The Inferior Oolite Ammonites. Part vii. — G. F. Whidbome. The- 
Devonian Fauna of the South of England. Vol. ii., Part 2. 

. Photographic Society of Great Britain. Journal and Trans- 
actions. New Series. Vol. xvi. No. 9. 1892. 

. . . . Vol. xvii. Nos. IS. 1892-93. 

. Physical Society. Proceedings. Vol. xi. Part 4. 1892. 

. . . Vol. xii. Part 1. 1893. 

. Quekett Microscopical Club. Journal. Ser. 2. Vol. v. 

No. 31. 1892. 

. Bay Society. See Books : Buckler, W., and Stainton, H. T.^ 

and Cameron, P. 

. Boyal Agricultural Society. Journal. Ser. 3. Vol. iiir 

Parts 3 & 4. 1892. 

. . . . Vol. iv. PartL 1893. 



. Boyal Astronomical Society. Memoirs. Vol.l. 1890-9 U 

1892. 

. Boyal CoUege of Physicians. List of Fellows, Members^ 

Extra-Licentiates and Licentiates. 1893. 

. Boyal Geographical Society. Proceedings. Vol. xiv. Nos. 

7-12. 1892. 
G. H. Garrett. Sierra Leone and the Interior to the Upper Waters of 
the Niger, 433.— C. Lapworth. The Heights and Hollows of the Earth's 
Surface, 688. 

Geographical Journal. Vol. i. Nos. 1-6. 1892. 



J. Thomson. To Lake Bangweolo and the unexplored region of" 
British Central Africa, 97.— W. Topley. The Sandgate Landslip, 339.— 
E. A. Floyer. The Eastern Desert of Egypt, 408.— T. G. Bonney. Do 
Glaciers Excavate ?, 481. 

. Boyal Institution of Great Britain. Proceedings^ 

VoLxiii. Part 3. No. 86. 1893. 
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.London. Royal Meteorological Society. Quarterly Journal. Vol. 
xviii. 1892. Nos. 83 & 84. 1892. 

. . . Vol. xix. 1893. Nos. 85 & 86. 1893. 



. Eoyal Microscopical Society. Journal. 1892. Parts 4-6. 

1892. 
F. Chapman. The Foraminifera of the Gault of Folkestone, 749. 

. . . 1893. Parts 1 & 2. 1893. 

•— . Eoyal Society. Philosophical Transactions. Vol. dxxxi. 
1890. Part A. 1891. 

' . . . Vol. dxxxi. 1890. Part B. 1891. 

W. C. Williamson. On the Organization of the Fossil Plants of the 
Coal-measures, 89. 



Vol. clxxxii. 1891. Part A. 1892. 



. . . Vol. clxxxii. 1891. Part B. 1892. 

, W. C. Williamson. On the Organization of the Fossil Plants of the 
Ooal-measures, 265. 

. . . . Vol. clxxxiii. 1892. Part A. 1893. 



. . . Vol. clxxxiii. 1892. Part B. 1893. 

, H. G. Seeley. Researches on the Structure, Organization, and Classi- 
fication of the Fossil Reptilia. — Vll. Further Observations on Pareia- 
saurus, 311. 

. . Proceedings. Vol. li. Nos, 310-314. 1892. 

J. W. Hulke. On the Shoulder Girdle in Ichthyosauria and Sauro- 
pterygia, 471. 



Vol. lii. Nos. 315-320. 1892. 



Sir J. W. Dawson. Supj^ementary Report on Explorations of Erect 
Trees containing Animal jRemains in the Coal-Formation of Nova 
Scotia, 4. — J. W. Hulke. On the Shoulder Girdle in Ichthyosauria and 
Sauropterygia, 233. — E. T. Newton. On some new Reptiles from the 
Elgin Sandstone, 389.— G. H. F. Ulrich. On a Meteoric Stone found at 
Makariwa, near Invercargill, New Zealand, 604. 



Vol. liii. Nos. 321, 322. 1893. 



. G. H. F. Ulrich. On a Meteoric Stone found at Makariwa, near Inver- 
cargill, New Zealand, 54. — J. Prestwich. On the Evidences of a Sub- 
jnergence of Western Europe and of the Mediterranean Coasts at the close 
of the Glacial or so-caUed Post-Glacial Period, and immediately preceding 
.the Neolithic or Recent Period, 80. 

. Society of Biblical Archaeology. Proceedings. Vol. xiv. 

Part 8. 1892. 



Vol. XV. Parts 1-7. 1892-93. 



-. Society of Public Analysts, Analyst. Vol.xvii. Nos. 195- 
200. 1892. 
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London. Society of Public Analysts. Analyst. Vol. xviii. Nos. 
201-207. 1893. 

. University College. Calendar, Session 1892-93. 1892. 

. Victoria Institute. Journal of the Transactions. Vol. xxv. 

Nos. 99 & 100. 1892. 
W. Upham. The Post-Glacial Period, 30. 



Vol. xxvi. Nos. 101-103. 1893. 



E. Charlesworth. On the Enigmatical Flint Bodies Bearing the name 
Paramoudra^ and which are only known in the Chalk of Norfolk and 
Antrim, 209. 

. Year-book of Science. Edited for 1892 by Trof. T. Q. 

Bmney, D.Sc, LL.D., F.B.S. 8vo. 1893. 



Purchased. 



. Year-book of the Scientific and Learned Societies of Great 

Britain and Ireland, comprising list of the papers read during 
1891. 8vo. London, 1892. Presented by H, Bauerman^ ^<l»y 

. 1892. , 1893. Presented hy H. Bauerman, Esq., 

F.G.S. 

. Zoological Society. Proceedings. 1892. Parts 1-4. 

1892-93. 
R. Lydekker. On a remarkable Sirenian Jaw from the Oligocene of 
Italy, and its bearing on the Evolution of the Sirenia, 77. — Sir E. Newton 
and Hans Gadow. On some bones of the Dodo and other extinct Birds 
of Mauritius, 543. — R. Lydekker. On Zeuglodont and other Cetacean 
Remains from the Tertiary of the Caucasus, 668. 



1893. Part 1. 1893. 



C, J. Forsyth Major. On some Miocene Squirrels, with Remarks on 
the Dentition and Classification of the Sciurincey 179. 

-. . Report of the Council for the year 1892. 1893. 



. . Transactions. Vol. xiii. Parts 5 & 6. 1893. 

J. W. Gregory. On the British Palaeogene Bryozoa, 219. 

Lyon. Museum d'Histoire NatureUe. Archives. Tome v. 1892. 
Purchased. 
L. Lortet. Les Reptiles Fossiles du Bassin du Rh6ne, No. 1. — C. De- 
p^ret. La Faune de Mammiferes Miocenes de la Grive-Saint-Alban 
rlsere) et de quelques autres localit^s du Bassin du Rh6ne, No. 2.-^ 
G. Sayn et W. Kilian. Contribution a I'^tude des C^phalopodes Cr^ 
tac^s du Sud-est de la France, No. 3. 

Madison. Wisconsin Academy of Sciences, Arts, and Letters* 
Transactions. Vol. viii. 1888-91. 1892. 
T. C. Chamberlin. Some Additional Evidences bearing on the In- 
terval between the Glacial Epochs, 82. — W. H. Hobbs. On some 
Metamorphosed Eruptives in the Crystalline Rocks of Maryland, 166.-— 
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G. E. Culver. Notes on a Little-known Region of North-western Mon- 
tana, 187.— G. E. Culver and W. H. Hobbs. On a New Occurrence of 
Olivine Diabase in Minnehaha County, South Dakota, 206. — C. R. Van 
Hise. Origin of the Iron Ores of the Jjeke Superior Region, 219. — 
F. Leverett. On the Correlation of Moraines with Raised Beaches of 
Lake Erie, 233. 

Manchester Geological Society. Transactions. Session 1891-92. 
Vol. xxi. Parts 14-17. 1892. 
C. E. De Ranee. Further Notes on Triassic Borings, 478.— W. C. 
Williamson. On his Earlier Palseontoloffical Work, 488. — W. S. Gresley. 
A Typical Section, taken in detail, of tne ' Main Coal * of the Moira, or 
Western Division of the Leicestershire and South Derbyshire Coalfield, 
520. 



Vol. xxi. Part 20. 1892. 



G. C. Greenwell. On the probabili^ of Coal being found South of the 
Mendips, in Somersetshire, 596. — C. Koeder. Notes on Marine Shells 
derived from the post-Pliocene Deposits of Manchester and District, 
607. 

. . . Vol. xxii. Parts 1-8. 1892-93. 



C. E. De Ranee. The Glacial Drifts, 49.— Mark Stirrup. Discovery 
of a Large Boulder at Ardwick, 53. — R. Zeiller. On the Fossil Plants of 
the Dover Coal, 55. — Mark Stirrup. Report of the Delegate to the 
Meeting of the British Association at Edinburgh, August 1892, 59. — 
C. E. De Ranee. On the Relation of Geology to the Population and 
Agriculture of England and Wales, 85. — J. Grundy. How and What to 
Observe in and about Mines, with some Practical Tests, 113. — W. Boyd 
Dawkins. On the Coalfields of New South Wales, 160.— F. Coulson. 
Section of Strata sunk through in No. 2 Shaft, Deaf fliU Colliery, Co. 
Durham, 191. — R. H. Traquair. Notes on the Fossil Fish from the Marl 
Slate from No. 2 Shaft, Deaf Hill Colliery, Co. Durham, 194.— E. HulU 
On the Earthquake Shocks of 17th August, 1892, in the British Isles, 
and in Central France a week later, 197. — [Libert.] Temperature Obser- 
vations in a Deep Coalpit Sinking in Belgium, with Analysis and Tempe- 
rature of a Spring of Water at a depth of 3773 feet, 204.— C. Roeder. 
List of Shells from the Lower Boulder Clay at Heaton Mersey, near 
Manchester, with remarks thereon, 206. — G. Caldwell. Fossil Plants 
rom the Cannel of the Wigan Four Feet Mine, 211.— G. Wild. Method 
and Value of Fossil Collection in Coal Mining, 222. — ^Mark Stirrup. On 
some recent Estimates of the World's Coal Supply, 227. — C. E. De Kance. 
The Glacial Drift Deposits-at Sandbach, 235. 

. Literary and Philosophical Society. Memoirs and Pro- 
ceedings. Series 4. Vol. v. No. 2. 1891-92. 1892. 

. . . . Vol. vi. 1892. 

. . . . Vol. vii. No. 1. 1892-93. 

Manchester Museum, Owens College. See Books : Manchester. 

Melbourne. Geological Society of Australasia. Transactions. 
Vol. i. Part 6. 1892. 
M. Manson. The Cause of the Ice Age and of Geological Climates, 
155. — N. H. Winchell. The Geology of the Iron Ores of Minnesota, 
U.S.A., 171. — F. D. Power. Notes on the late Landslip in the Dande- 
nong Ranges, Victoria, 181. 
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Melbourne. Koyal Society of Victoria. Proceedings. (New 
Series.) Vol. iv. Part 1. 1892. 
T. S. Hall and G. B. Pritchard. Notes on the Lower Tertiaries of the 
Southern Portion of the Moorabool Valley, 9. — G. B. Pritchard. On a 
new Species of Graptolitidse (Temnograptua Tnagmficua)^ 66. 

Mexico. Sociedad Cientifica ' Antonio Alzate.' Memorias y 
Eevista. Vol. vi. 1892-93. Nos. 1 y 2. 1892. 
E. Ordonez. Algunas Ohsidianas de Mexico, 33. — F. de Montessus de 
Ballore. Mexico S^ismico, 49. 

Minneapolis. American Geologist. Vol. ix. Nos. 1-6. 1892. 

J. J. Stevenson. Tne Oheinung and Catskill (Upper Devonian) on the 
Eastern side of the Appalachian Basin, 6. — L. F. Ward. Principles and 
Methods of Geologic Correlation by Means of Plants, 34. — W. F. Blake. 
Age of the Limestone Strata of Deep Creek, Utah, and the Occurrence 
of Gold in the Crystalline Portions of the Formation, 47. — H. W. Faiiv 
banks. The pre-Cretaceous Age of the Metamorphic Rocks of the 
California Coast Ranges, 153. — W. P. Blake. Relative Abundance of 
Gold in Different Geolo^cal Formations, 166.— R. S. Tarr. The Cre- 
taceous Covering of the Texas Palaeozoic, 169. — F. W. Russell. Notes 
upon Nebraska Tertiary, 178. — N. H. Darton. On Fossib in the Lafayette 
Formation in Virginia, 181. — C. H. Gordon. Quaternary Geology of 
Keokuk, Iowa, with Notes on the Underlying Rock Structure, 183. — 
I. C. Russell. Origin of the Gravel Deposits beneath Muir Glacier, 
Alaska, 190. — W. S. Gresley. A Hitherto Undescribed Phenomenon in 
Haematite, 219. — S. B. Brown. The Lower Coal Measures of Monon- 
galia and Preston Counties, W. Va., 224.— E. W. Claypole. The Tin 
Islands of the North-west, 228. — R. Whitfield. Discovery of the Second 
Example of the Macrouran Decapod Crustacean, PalceopaleBomon New- 
berryiy 237. — T. Mellard Reade. Physics of Mountain Building ; some 
Fundamental Conceptions, 238. — J. B. Woodworth. Note on the Occui^ 
rence of Erratic Cambrian Fossils in the Neocene Gravels of the Island 
of Martha's Vineyard, 243. — Baron De Geer. Isobases of Post-Glacial 
Elevation, 247. — J. Eyerman. Bibliography of North American Verte- 
brate Paleontology for the year 1891, 249. — F. .W. Cragin. Observations 
on Llama Remains from Colorado and Kansas, 257. — 0. Guthrie. An 
Experiment designed to show the Upward Movement of Sub-Glacial 
Debris, 283. — N. H. Winchell and C. Schuchert. Preliminary Descrip- 
tions of new Brachiopoda from the Trenton and Hudson River Groups of 
Minnesota, 284. — R. D. Salisbury. The Drift of the North German Low- 
land, 294.— F. M. Witter. Gas-wells near Letts, Iowa, 319.— I. 0. 
Russell. Climatic Changes indicated by the Glaciers of North America, 
322.— E. T. Dumble and W. F. Cummins. The Double Mountain Sec- 
tion, 347. — ^I. C. White's Stratigraphy of the Bituminous Coal-field of 
Pennsylvania, Ohio, and West Virginia, 352. — S. Calvin. Note on the 
Differences between Acervularia profunda^ Hall, and Acervularia Davtd- 
soni, Ed. & H., 355. — N. H. Winchell. The Kawishiwin Agglomerate 
at Ely, Minn., 359. — D. P. Penhallow. A new Species of Larix from 
the Interglacial of Manitoba, 368.— H. R. Wood. Gold in Placers, 371. 
— A. W. vogdes. On the North-American Species of the Genus Agno%- 
tu8, 377.— J. E. Todd. Striation of Rocks by River Ice, 396. 

. . VoL X. Nos. 1-6. 1892. 

E, W. Claypole. A new Gigantic Placoderm from Ohio, 1. — U. S. 
Grant. The otratigraphic Position of the Ogishke Conglomerate, 4. — 
N. H. Darton. Notes on the Stratigraphy of a Portion of Central Appa- 
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lachian Mrginia, 10. — F. Leverett. On the Significance of the White 
Clavs of the Ohio Region, 18.— R. S. Tarr. The Relation of Secular Decay 
of Kock8 to the Formation of Sediments, 25. — W. H. Hohbs. Notes on 
some Pseudomorphs from the Taconic Region, 44. — G. P. Merrill. On 
some Basic Eruptive Rocks in the Vicinity of Lewiston and Auburn, 
Androscoggin Cfo., Maine, 49. — 0. Rominger. On the Occurrence of 
Typical Cktetetea in the Devonian Strata at the Falls of the Ohio, and 
likewise in the Analogous Beds of the Eifel, in Germany, 6Q. — N. H. 
WincheU. An Approximate Interglacial Chronometer, 69. — H. P. Bru- 
meU. Notes on Manganese in Canada, 80. — C. S. Beachler. Keokuk 
Group of the Mississippi Valley, 88. — ^E. O. Ulrich. New Lamelli- 
branchiata, 96.— R. T. Hill. The Geologic Evolution of the Non- 
Mountainous Topography of the Texas Region, 105. — ^J. Crawford. Notes 
on Earthquakes in Nicaragua, 115. — C. Wachsmuth and F. Sprin^r. 
Description of two new Gtenera and eight Species of Camerate Crinoids 
from me Niagara Group, 135. — S. OSvin. Notes on a Collection of 
Fossils from the Lower Magnesian Limestone from North-eastern Iowa, 
144. — H. S. Williams. The Scope of Palaeontology and its Value to 
Geologists, 148. — N. H. WincheU. Some Problems of the Mesabi Iron 
Ore. 169.— E. W. Claj^ole. The Head of Dinichthys, 199.— A. A. 
Wright. Extra-Morainic Drift in New Jersey, 207. — Pleistocene Papers 
read at the late Geological Meetings at Rochester, 217. — C. Lapworth. 
Address before the Geological Section of the British Association for the 
Advancement of Science, Edinburgh, 225. — E. 0. Ulrich. New Lower 
Silurian Ostracoda, 263. — E. O. Ulrich. Two new Lower Silurian Species 
of lAchas (subgenus Hoplolichas), 271. — C. R. Keyes. The Platyceras 
Group of Palaeozoic Gasteropods, 273. — H. V. WincheU. Classification 
of the Theories of the Origin of Iron Ores, 277. — A. Rothpletz. On the 
Formation of Oolite, 279. — Marquis de Nadaillac. New Discoveries at 
Baouss6 Rouss^, near Mentone, 296. — J. E. Todd. The Shore-Lines of 
Ancient Glacier Lakes, 298. — D. P. Penhallow. A Preliminary Exami- 
nation of so-called Cannel Coal from the Kootanie of British Columbia, 
331. — W. Upham. Conditions of Accumulation of Drumlins, 339. — 
A. Keith. The Geologic Structure of the Blue Ridge in Maryland and 
Virginia, 362. — J. Marcou. On the Classification of the Dyas, Trias, and 
Jura in North-west Texas, 369.— W. J. McGee. The Area! Work of the 
United States Geological Survey, 377. — C. R. Keyes. The Present 
Basal Line of Delimitation of the Carboniferous in North-eastern Mis- 
souri, 380. 

Minneapolis. American Geologist. Vol. xi. Nos. 1-5. 1893. 

R. D. Salisbury. Man and the Glacial Period, 13.— N. H. WincheU. 
Frondescent Haematite, 20. — Baron Gerard De Geer. On Pleistocene 
Changes of Level in Eastern North America, 22. — ^Harold W. Fairbanks. 
Notes on a further study of the California Coast-ranges, 69. — C. H. 
Smyth, Jr. Lake-filling in the Adirondack Region, 85. — F. L. Nason. 
The Magnesian Series of the Ozark Uplift, 91. — J. Marcou. Second 
Supplement to Mapoteca Geologica Americana, 1752-1881, 95. — A. W. 
Vogdes. On the Genus Ampyx, with descriptions of American Species, 
99. — C. Schuchert. A Classification of the Brachiopoda, 141. — E. W. 
Claypole. A new Coccostean (Coccosteus Cuyahog€e\ 167. — Pleistocene 
Papers read at the Ottawa Meeting of the Geological Society of America, 
171. — N. S. Shaler. Antiquity of Man in Eastern North America, 180. 
—A. A. Wright. Older Drift in the Delaware Valley, 184.— F. Leverett. 
Supposed Glacial Man in South-western Ohio, 186. — W. Upham. Man 
and the Glacial Period, 189.— E. W. Claypole. Pre-Glacial Man not 
Improbable, 191. — ^N. H. WincheU. Professor Wright's Book a Service 
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to Science, 194.— 0. H. Hitchcock. A Single Glacial Epoch in New 
England, 194. — G. F. Wright. Additional Evidence bearing upon the 
Glacial History of the Upper Ohio Valley, 195.— J. F. James. The 
Cincinnati Ice bam, 199.— J . F. Blake. The Cause of an Ice Age, 202. 
— W. H. Holmes. Vestiges of Early Man in Minnesota, 219. — W. Up- 
ham. Eskers near Rochester, 241. — W. Upham. Comparison of Pleis- 
tocene and Present Ice-sheets, 241.— G. F. Wright. The Post-Glacial 
Outlet of the Great Lakes through Lake Nipissing and the Mattawan 
River, 243. — N. H. Darton. On certain Features in the Distribution of 
the Columbia Formation on the Middle Atlantic Slope, 244. — L. G. West- 
gate. The Geographic Development of the Eastern part of the Missis- 
sippi Drainage System, 245. — G. C. Broadhead. The Correct Succession 
of the Ozark Series, 260. — J. A. Udden. On a Natural Formation of 
Pellets, 268.— H. Herzer. A New Tree from the Carboniferous Rocks of 
Monroe County, Ohio.— J. Muir. Alaska, 287.— S. Calvin. The rela- 
tion of the Cretaceous Deposits of Iowa to the subdivisions of the Cre- 
taceous proposed by Meek and Hayden, 300. — H. W. Turner. Some 
recent Contributions to the Geology of California, 307. — E. W. Claypole. 
The Cladodont Sharks of the Cleveland Shale, 325.— J. B. TyrreU. Deep 
Well at Deloraine, Manitoba, 332. 

Montreal. Natural History Society. Canadian Record of Science. 
Vol. V. Nos. 4 & 5. 1892. 
J. F. Whiteaves. Description of a new Genus and Species of Phyllo- 
carid Crustacea from the Middle Cambrian of Mount Stephen, B. C, 205. 
— H. M. Ami. The Utica Terrane in Canada, 234.— G. F. Matthew. 
Notes on Cambrian Faunas, 247. — G. F. Matthew. Trematoholvsy 276. 
— W. A. Carlyle. A visit to Lake Superior Mines, 268. 

. Royal Society of Canada. Proceedings and Transactions 

for the year 1891. Vol. ix. 1892. 

Section I. 

A. Gagnon. Le Tremblement de terre de 1663 dans la Nouvelle- 
France, 41. 

Section IV. 

Sir J. W. Dawson and D. P. Penhallow. Parka decipiens, 3. — ^L. W. 
Bailey. The Gold-bearing Rocks of New Brunswick and the possible 
discovery of Remunerative Gold Deposits, 21.— D. P. Penhallow, Two 
Species of Trees from the Post-Glacial of Illinois, 29. G. F. Matthew. 
Illustration of the Fauna of the St. John Group, No. vi., 33. — F. D. 
Adams. On the Geology of the St. Clair Tunnel, 07.— J. F. Whiteaves. 
The Orthoceratidse of the Trenton Limestone of the Winnipeg Basin, 77. 
—J. B. TyrreU. Three Deep WeUs in Manitoba, 91.— R. W. Ells. On 
the Geology of a part of the Province of Quebec, 105. — Sir J. W. Dawson. 
On the occurrence of the Remains of Land Animals in Erect Trees at the 
South Joggins, N.S., 127. 

Moscow. Societe Imperiale des Naturalistes. Bulletin. N.S. 
Tomevi. N'os. 2-4. 1892. 1892-93. 
M. Pavlow. ijfetudes sur I'histoire pal^ontologique des Ongul6s, 137. — 
N. Krischtafowitsch. Die Ober-Tithonischen Ablagerungen Central- 
Russlands, 422. — H. Trautschold. Gletscher in Russland, 425. — D. Stre- 
mooukhow. Note sur la zone a Olcostepharms nodigei" pr^s du village de 
Milkowe, du district de Podolsk, gouv. de Moscou, 432. — E. Zickendrath. 
Kurzer Bericht iiber die im Gouv. Jaraslawl und Wolooda in den Jabren. 
1891 und 1892 gemachten geologischen und botanischen Excursionen, 441. 
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Moscow. Societe Imperiale des Naturalistes. Bulletin. N.8. 
Tome vii. No. 1. 1893. 1893. 
M. Pavlow. Note sur un cr&ne d^Ami/tiodon, 37. 

Munich. Koniglich-bayerische Akademie der "Wissenschaften. 

Sitzungsberichte der mathematisch-physikalischen Classe, 

1892. Heffce2-3. 1892-93. 
M. V. Pettenkofer. Vorlage von Photographien eines in den Pampas 
ausgegrabenen grossen diluvialen Saugethieres^ 328. 

. . . 1893. Heftl. 1893. 

Fr. V. Sandberger. Ueber die pleistocanen Kalktuffe der frankischen 
Alb, 3. — ^W. V. Giimbel. Geologische Mittheilungen iiber die Mineral- 
quellen von St. Moritz im Oberengadin und ihre Nachbarschaft, 19. 

Munich (Cassel). Koniglich-bayerisches Oberbergamt, Geognostische 

Abtheilung. Geognostische Jahreshefte. Yierter Jahrgang, 

]891. 1892. 

F. V. Sandberger. Uebersicht der Mineralien des Regierungsbezirks 

Unterfranken und Aschaffenburg, 1. — A. Schwager. Untersuchung von 

Quell- und Flusswasser aus dem Fichtelgebirge und dem angrenzenden 

firankischen Keupergebiete, 35. — T. G. Skuphos. Die stratigraphische 

Stellung der Partnach- und der sogen. unteren Carcf/te-Schichten in den 

Nordtiroler und bayerischen Alpen, 87. — 0. Reiss. Zur Osteologie und 

Systematik der Belonorhynchiden und Tetragonolepiden, 143. 

Nancy. Academic de Stanislas. Memoires, 1891. Seiie 6. 
Tome ix. 1892. 



. Societe des Sciences. Bulletin. Serie 2. Tome xi. Fasc* 

25. 24^e Annee. 1891. 

Bulletin des Stances, 

Bleicher. Le Sol des environs de Nancy vu au microscope, 1. — Bleicher. 
Structure microscopique de quelques rocnes du Muscheltalk lorrain, 27. 
— ^Bleicher. Sur la sti'ucture microscopique de quelques roches du Lias 
de Lorraine, 48. 

Newcastle-upon-Tyne. Durham CoUege of Science. Calendar. 
Session 1892-93. 1892. 

. North of England Institute of Mining and Mechanical 

Engineers. Transactions. Vol. xxxix. Part 3. 1892. 
J. Marley. On the Cleveland and South Durham Salt Industry, 91. 

. . . Vol. xl. Parts. 1892. 

. . . Vol. xli. Parts 3-6. 1892-93. 

J. M. Liddell. The Witwatersrandt Gold Field, 156.— J. L. Shaw. 
The Hsematite Ores of Cumberland, 196.— J. D. Kendall. The Iron 
Ores of Spain, 219. — R. D. Hoskold. Notes upon the Mines in the 
Argentine Republic, South America, 126, 233. — 0. J. Murton. Geology 
of the Coal-field of Northumberland and Durham, 236.— T. W. Stuart. 
The Tees Salt Industry, 248. — E. Hake. Notes on the occurrence of 
Manganese Ore near Muleg^, Baja California, Mexico, 302. — E. Halse. 
Notes on the occurrence of Manganese Ore near the Arenigs, Merioneth- 
shire^ 308. 
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Newcastie-upon-Tyne. North of England Institute of Mining and 
Mechanical Engineers. Transactions. Vol. xlii. Parts 1-3. 
1893. 
E. M. Touzeau. Gold-mining in Brazil, 73. — R. A. S. Redmayne. 

The Geology and Coal-deposits of Natal, 221. 

New Haven. American Journal of Science. Series 3. Vol. xliv. 
Nos. 259-261. 1892. 
S. L. Penfield and S. H. Pearce. Polyhasite and Temiantite from the 
MoUie Gihson Mine in Aspen, Col., 15. — W. Cross. Post-Lararaie 
Deposits of Colorado, 19. — N. H. Darton. Fossils in the ^ Archsean ' 
rocks of Central Piedmont, Virginia, 50. — C. D. Walcott. Notes on the 
Cambrian Rocks of Virginia and the Southern Appalachians, 62. — C. 
Ludeking. Synthesis of the Minerals Crocoite and Pnoenicochroite, 57. — 
R. S. Tarr. A Hint with respect to the Origin of Terraces in Glaciated 
Regions, 59. — E. Orton. Occurrence of a Quartz Boulder in the Sharon 
Coal of North-eastern Ohio, 62. — W". Lindgren. Gold Deposit at Pine 
Hill, California, 92. — W. Cross and L. G. Eakins. New occurrence of 
Ptilolite, 96.— F. W. Clarke. Note on the Constitution of Ptilolite and 
Mordenite, 101. — J. F. Kemp. Great Shear-zone near Avalanche Lake in 
the Adirondacks, 109. — H. L. Wells and S. L. Penfield. Herderite from 
Hebron, Maine, 114. — C. E. Beecher. Development of the Brachiopoda, 
Part n., 133. — fl. L. Preston. Preliminary Note of a New Meteorite 
from Kenton County, Kentucky, 163. — J. D. Dana. Additional observa- 
tions on the Jura-Trias trap of the New Haven Region, 165. — 0. C. 
Marsh. Notes on Mesozoic Vertebrate Fossils, 171. — W. J. McGee. 
The Gulf of Mexico as a Measure of Isostasy, 177. — S. E. Bishop. Kilauea 
in April, 1892, 207.— C. S. Prosser. The Devonian System of Eastern 
Pennsylvania, 210. — A. E. Barlow. Relations of the Laurentian and 
Iluronian on the North Side of Lake Huron, 236. — C. Barus and J. P. 
Iddings. Note on the Change of Electric Conductivity observed in Rock 
Magmas of different composition on passing from liquid to solid, 242. 

. . . . Nos. 263 and 264. 1892. 

G. F. Wright. Unity of the Glacial Enoch, 351.~F. A. Genth. 
Contributions to Mineralogy, No. 54, 381. — H. L. Preston. Note on the 
Farmington, Washington County, Meteorite, 400. — H. Wood. A Note 
on the Cretaceous of North-western Montana, 401. — ^R. T. Hill. The 
Deep Artesian Boring at Galveston, Texas, 406. — C. E. Beecher and 
J. M. Clarke. Notice of a new Lower Oriskany Fauna in Columbia 
County, New York, 410. — E. E. Howell. Description of the Mount Joy 
Meteorite, 415. — C. R. Keyes. Remarkable Fauna at the Base of the 
Burlington Limestone in North-eastern Missouri, 447. — H. W. Turner. 
Glacial Pot-holes in California, 453.— H. W. Turner. Lavas of Mount 
Ingalls, California, 455. — C. D. Walcott. Notes on the Cambrian Rocks 
of Pennsylvania and Maryland from the Susquehanna to the Potomac, 
469. — G. H. Williams. Volcanic Rocks of South Mountain in Pennsyl- 
vania and Maryland, 482. 

. . . Vol. xlv. Nos. 265-270. 1893. 



Clarence King. The Age of the Earth, 1. — G. D. Harris. Tertiary 
Geology of Calvert Cliffs, Maryland, 21.— F. A. Genth. < Anglesite * 
associated with Boleite, $2. — J. C. Graham. Some Experiments with an 
Artificial Geyser, 54. — A. E. Foote. Preliminary Notice of a Meteoric 
Stone seen to fall at Bath, South Dakota, 64. — O. C. Marsh. A New 
Cretaceous Bird allied to Hesperomis, 81. —0. 0. Marsh. The Skull and 
Brain of Claosaurus, 83. — ^L. V. Pirsson. Datolite from Loughboro, 
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Ontario, 100. — G. H. Williams. New Machine for Cutting and Grinding- 
thin sections of Rocks and Minerals, 102. — W. P. Headden. Stannite 
and some of the Alteration Products from the Black Hills, 105. — R. T, 
Hill. Occurrence of Hcematite and Martite Iron Ores in Mexico ; with 
notes on the associated Igneous Rocks, 111. — J. B. Hatcher. Ceratops 
Beds of Converse County, 136. — H. A. Newton Lines of structure in 
the Winnebago Co. Meteorites and in other Meteorites, 162. — H. A.Ward. 
Preliminary Note of a new Meteorite from Japan, 153. — O. C. Marsh. 
Restoration of Anchisaums, 169. — T. C. Chamberlin. Diversity of the 
Glacial Period, 171. — N. H. Darton. Stratigraphic relations of the 
Oneonta and Chemung formations in Eastern Central New York, 203. — 
W. Upham. Estimates of Geologic Time, 209. — A. Winslow. Note» 
on the Cambrian in Missouri and the Classification of the Ozark Series, 
221.— F. S. Dodge. Kilauea in August, 1892, 241.— W. Lindgren and 
W . H. Melville. Sodalite-Syenite and other Rocks from Montana, 286. — 
J. F. Kemp. A Basic Dyke near Hamburg, Sussex Co., New Jersey, 
which has been thought to contain Leucite, 298. — E. A. Smith. Under- 
thrust Folds and Faults, 306.— R. T. Hill. The Cretaceous Formations 
of Mexico and their Relations to North American Geographic Develop- 
ment, 307. — L. V. Pirsson. Note on some Volcanic Rocks from Gough** 
Island, South Atlantic, 380. — A. M. Edwards. Champlain (?) deposit of 
DiatomacesB belonging to the Littoral Plain, 386. — S. L. Penfield. 
Cookeite from Paris and Hebron, Maine, 393. — S. L. Penfield. Minera- 
logical Notes, 396. — W. H. Hobbs. Rose-coloured Lime- and Alumina- 
bearing "Variety of Talc, 404. — N. H. Darton. The Ma^othy Formation 
of North-eastern Maryland, 407. — A. A. Wright. Nikitin on the Qua- 
ternary Deposits of Russia and their relations to Prehistoric Man, 469. — 
O. Fisher. Rimdily not to be relied upon in estimati^ the Earth's Age, 
464.— H. W. Fairbanks. Validity of the so-called Wallala Beds as a 
Division of the California Cretaceous, 473. — A. J. Moses. Mineralogical 
Notes, 488. — S. L. Penfield. Pentlandite from Sudbury, Ontario, Canada^ 
vrith remarks upon three supposed new species from the same Region, 
493. — L. C. Johnson. Notes on the Geology of Florida : Two of the 
lesser but typical Phosphate Fields, 497. 

New Haven. Connecticut Academy of Arts and Sciences. Trans- 
actions. Vol. viii. Part 2. 1893. 
C. E. Beecher. The Development of a Palffiozoic Poriferous Coral, 
207. — C. E. Beecher. Symmetrical Cell Development in the FavositidsBy 
215. 

. . . Vol. ix. Part 1. 1893. 



New York. Academy of Sciences. Annals. Vol. vi. Nos. 1-6, 
1891-92. 

Transactions. VoL xi. Nos. 1-6. 1891-92. 



J. F. Kemp and V. F. Marsters. The Trap Dykes in the Lake 
Champlain Valley and the neighbouring Adirondacks, 13. — H. Ries. 
The Clays of the Hudson River Valley, 33.— A. H. Chester. The Oripn 
and History of Mineralogical Names, 49. — J. F. Kemp. The Elseolitic 
Syenite near Beemervifle, Sussex Co., N. J., 60. — A. Hollick. The 
Palaeontology of the Cretaceous Formation on Staten Island, 96. 

. American Museum of Natural History. Bulletin. Vol. iii. 

No. 2. 1891. 
R. P. Whitfield. Observations on some Cretaceous Fossils from the 
Beyr^t District of Syria, 381. 
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New York. American Museum of Natural History. Bulletin. 
Vol. iv. 1892. 
H. F. Osbom and J. L. Wortman. Fossil Mammals of the Wahsatch 
and Wind River Beds, 81. — H. F. Osborn and J. L. Wortman. Characters 
of Protoceras (Marsh), the New Artiodactvl from the Lower Miocene, 
851. 

Northampton. Northamptonshire Natural History Society. Journal. 
Vol. vii. Nos. 49-52. 1892. 
W. D. Crick and C. Davies Sherbom. On some Liassic Foraminifera 
from Northamptonshire. Part IE., 67. 

Padua. R. Accademia di Scienze, Lettere, ed Arti in Padova. Atti e 
Memorie. Anno ccxcm. 1891-92. Nuova Serie. Vol. viii. 
1893. 

Paris. Academie des Sciences. Comptes-rendus. Tome cxv. 
Nos. 1-17. 1892. 
A. Gaudry. Similitudes dans la marche d© I'evolution sur I'ancien et 
le nouveau continent, 11. — ^A. Pomel. Sur le Libythetnum maurusium, 
grand Ruminant du terrain pliocene plaisancien d'Alg^rie, 100. — C. E. 
Bertrand et B. Renault Le hoghead d'Autun, 138. — R. Zeiller. Sur la 
constitution des ^pis de fructification du SphenophyUum cuneifolium, 141. 
— Stanislas Meunier. Aper^u sur la constitution g6ologique des regions 
situ6es entre Bemb6 et le pic Crampel (Congo), 144.— A. Pomel. Sur 
un Macaque fossile des phosphorites quatemaires de TAlg^rie, Macoums 
trarensis, 157. — A. Pomel. Sur deux Ruminants de I'^poque n^olithique 
de TAlg^rie, 213. — A. Camot. Sur la composition des ossements fossiles 
et la variation de leur teneur en fluor dans les diff^rents stages g^olo- 
giques, 243. — 0. V. Zenger. La p^riode solaire et les demi^res Eruptions 
volcaniques, 268. — C. E. Bertrand et B. Renault. Sur une Algue per- 
mienne a structure conserv^e, trouv^e dans le boghead d'Autun, le ¥Ua 
hibractensis, 298.— A. de Grossouvre. La craie de Chartres, 301. — ^A. 
Gaudry. Les Pythonomorphes de France, 303. — C. Barrels. Sur la 
presence de fossiles dans le terrain azoi<]^ue de Bretagne, 326. — C. Dep^ret. 
Sur la d^couverte de silex taill^, d'origine humaine, dans les alluvions 
quatemaires a Rhinoceros Mercki de la vall^ de la Saone a Villefranche, 
328. — A. Camot. Sur une application de ranaljrse chimique pour fixer 
Tage d'ossements humains pr^historiques, 337. — B. Renault. Sur un 
nouveau genre de tige permo-carbonifere, le G, JRetinodendron Rigollotij 
339.__WaUerant. Sur U^ruption actuelle de I'Etna, 370.— T. L. Phipson. 
Sur im bois fossile contenant du fluor, 473. — Roussel et A. de Grossouvre. 
Contributions a la stratigraphie des Pyr^n^es, 527. — L. Duparc et L. 
Mrazec. Sur quelques bombes de TEtna, provenant des Eruptions de 
1886 et 1892, 629. — Stanislas Meunier. Per m^t^orique r6cemment 
tomb^ ik Hassi Jekna en Alg^rie, 531. — Stanislas Meunier. Examen de 
quelques roches recueillies par le prince Henri d'OrMans sur la basse 
Riviere Noire au Tonkin, 664. — J. Welsch. Note sur les stages miocenes 
de TAlg^rie occidentale, 666. — E. Piette. Caveme de Brassempouy, 623. 
— ^M. Boule. D6couverte d'un squelette dJJElephas meridwnalis dans les 
cendres basaltiques du volcan de Seneze (Haute-Loire), 624. — R. ZelQer. 
Sur les empreintes du sondage de Douvres, 626. 

. . . . Nos. 19-26. 1892. 

A. Lacroix. Sur Faxinite des IVr6n4es, ses formes et les conditions de 
son gisement, 739. — L. Michel. Sur la reproduction du grenat m^lanite 
et du sph^ne, 830.— Roussel et A. de Grossouvre. Sur la presence de 
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VActmocamaa: qimdratus dans la craie pyr6n6enne, 897.— A. de Grossouvre. 
Consequences stratigraphiques de la Communication pr^c^dente, 897. — 
E. Haug. Sur la formation de la valine de TArve, 899. — C. Dep^ret. 
Sur la classification et les parall^lismes du systeme mioc^ne, 969. — 
P. Termier. Sur ^existence de la microgranulite et de Torthophyre dans 
les terrains piimaires des Alpes fran9aise8, 971. — A. Lacroix. Sur les 
modifications min^ralogiques effectu^es par la Iherzolite sur les calcaires 
du jurassique inf^rieur de PAriege, 976. — De Lacvivier. Sur la distri- 
bution g^ographique, Torigine et I'&ge des ophites et des Iherzolites de 
TAriege, 970. — P. Gautier. Observations g^ologiques sur le Creux do 
Souci (Puy-de-D6me), 979. — L. Michel. Sur la reproduction du rutile, 
1020. — W. Kilian. Sur I'existence de ph6nom6nes de recouvrement aux 
environs de Gr^oulx (Basses- Alpes) et sm* Tage de ces dislocations, 1024. — 
C. Friedel. Sur I'existence du diamant dans le fer m^t^orique de Canon- 
Diablo, 1037. — E. Bureau. Sur la presence d'une Araliac^e et d'une 
Pontederiac^e fossiles dans le calcaire grossier parisien, 1335. — E. de 
Margerie et F. Schrader. Sur une nouvelle Carte g^ologique des P3rr6n6es 
fran9aise3 et espagnoles, 1337. — Jousseaume. Sur la perforation des 
roches basaltiques du golfe d'Aden par des galets, 1342. 

Paris. Academic des Sciences. Comptes-rendus. Tome cxvi. 
N08. 1-26. 1893. 
Wallerant. Sur I'age des plus anciennes Eruptions de TEtna, 29. — 
E. Ficheur. Sur I'existence de ph^nom^nes de recouvrement dans I'Atlas 
de Blida (Alg^rie), 15(3. — W. Kilian. Nouvelles observations g^ologiques 
dans les Alpes frauQaises, 214. — C. Friedel. Sur la reproduction du 
diamant, 224. — W. Kilian. Une coupe trans versale des Alpes fran9aises, 
275. — E. Fallot. Sur la disposition des assises cr^tac^es dans I'interieur 
du bassin de I'Aquitaine et leurs relations avec les terrains tertiaires, 278. 
— C. Friedel. Sur le fer m^t^orique de Canon-Diablo, 290. — H. Moissan. 
Sur la presence du graphite, du carbonado et de diamants microscopiques 
dcms la terre bleue du Cap, 292. — J. Worth. Considerations sur la g^n^se 
du diamant, 323. — H. A. Newton. Lignes de structure dans la m^t^orite 
de Winnebago Co. et dans quelques autres, 337. — H. Le Chatelier. Sur 
la chaleur de formation de rarrayonite, 390. — W. Prinz. Sur les formes 
cristallines du chrome et de I'iridium, 392. — Stanislas Meunier. Examen 
min^ralogique et lithologique de la m^t^orite de Kiowa (Kansas), 447. — 
H. Moissan. Sur quelques propri^t^s nouvelles du diamant, 460. — 
A. Donnezan. Decouverte du Mastodon Borsoni en Roussillon, 538. — 
L. Michel. Sur une Douvelle espece min^rale de Bamle, Norvdge, 6(X). 
— ^L. Duparc et L. Mrazec. Sur un schiste a chloritoide des Carpathes, 
601. — H. Moissan. Sur la preparation d'une vari^t^ de graphite foison- 
nant, 608. — H. E. Sauvage. La faune ichthyologique du terrain permien 
fran^aTs, 656. — Nordenskiold. Remarques sur le fer natif d'Ovifak et sur 
le bitume des roches cristallines de SuMe, 677. — P. Choffat. Sur les 
niveaux ammonitiques du Malm inf^rieur dans la contr^e du Montejunto 
(Portugal), 833. — A. Le Chatelier. Sur le gisement de Dioptase du 
Congo f ran9ais, 894. — ^F. Gonnard. Sur une enclave feldspathique zirconi- 
f6re de la roche basaltique du pays de Montaudon, pr6s oe Royat, 896. — 
E. Cumengie. Sur une espece mm^rale nouvelle decouverte dans le gise- 
ment de cuivre de Boleo (Basse-Califomie, Mexique), 898. — ^P. Termier. 
Sur les roches de la s^rie porphyrique dans les Alpes fran9ai8es, 900. — 
M. Mieg. Sur la decouverte du carbonif^re marin dans la valine de Saint 
Amarin (Haute- Alsace), 903. — A. Gautier. Sur des phosphates en rocbe 
d'origine animale et sur un nouveau type de phosphorites, 928, 1022. — W, 
Kilian. Sur une secousse seismique ressentie a Grenoble, le 8 avril, 997. 
— ^P. Fliche. Sur un nouveau genre de Conif(&re rencontre dans TAlbien 
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de TArgonne, 1002. — A.. Lacroix. Sur des roches basiques k n^ph^ne 
du Plateau central de la France, 1075. — Stanislas Meunier. Sur le fer 
m^teorique d'Augustinowka (Russie), 1162. — ^H. Moisean. Recherclies 
BUT le fer d*Ovifak, 1269. — J. M. Zujovic. Sur les terrains s^dimentaires 
de la Serbie, 1308. — ^L. Duparc et L. Mrazec. Sur les ^clogites du Mont 
Blanc, 1312.— A. OiSret et F. Gonnard. Sur Taxinite de TOisans, 1403. 
— J. M. Zujovic. Sur les rocbes eruptives de la Serbie, 1406. — ^H. Bour- 
sault. Oraie magn^sienne des environs de Guise (Aisne), 1467. — ^A. 
Gautier. Formation des pbospbates naturels d'alumine et de fer, 1491. 
— A. Daubr^e. Note accompagnant la presentation, au nom des auteurs, 
de la Carte g^ologique de la Kussie d'Europe, 1496. — P. Gautier. Obser- 
vations sur une randannite mioc^ne marine de la Limagne d'Auvergne^ 
1527. 

Paris. Annales des Mines. Serie 9. Tome ii. 6"-12^ livraisons 
de 1892. 1892. 
A. Leproux. £)tat actuel de Tindustrie du naphte dans la presqu'ile 
d'Apsch^ron, 117. — E. Lorieux. Le Sondage de Douvres, 227. — ^De 
Montessus de Ballore. La France et TAlg^rie s^ismiques, 317. 

Bulletin. 
JR. Zeiller. Sur les empreintes du sondage de Douvres, 699. 

. . . Tome iii. l*-6® livraisons de 1893. 

1893. 
Marcel Bertrand. Sur le raccordement des bassins bouillers du Nord de 
le France et du Sud de TAngleterre, 6. — A. Camot. Recberches sur la 
composition g6n6rale et la teneur en fluor des os modemes et desos fossiles 
des dijBf^rents ages, 155. — L. de Launay. Les Richesses MiniSres de 
Cuba, 548. 

. Annales Hydrographiques. 2« S^rie. 1®' Yolume de 1892. 

1892. 



2« Volume de 1892. 1892. 



Annales des Sciences Naturelles. Zoologie et Paleon- 
tologie. Serie 7. Tome xiii. No. 1. 1892. Purchased. 

. . S^rie 7. Tome xiii. Nos. 4-6. 1892. 

Purchased. 

-. . . . Tome xiv. Nos. 4-6. 1893. 

-. . Tome XV. No. 1. 1893. 



Purchxised. 



Purchased. 

. Annuaire Geologique Universel. Annee 1891. Tome viii. 

2«-4« Fascicules. 1892-93. 

. Depot de la Marine. Annuaire des Marees des Cotes de 

France pour Tan 1893. 1892. 

. Journal de Conchyliologie. S^rie 3. Tome xxxii. Nos. 1-4. 

1892. Purchased. 
M. Cossmann. Revision sommaire de la fSeiune du terrain oligoc^ne marin 
aux environs d'Etampes, 330. 
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Paris. Museum dTaCistoire Naturelle. Nouvelles Archives. S^rie 3. 
Tomeiii. Fasc. 2. 1891. 

. . . . Tomeiv. 1892. 



. Society Frangaise de Mineralogie, Tome xvi. Nos. 1 et 2. 

1893. 
F. Gonnard. Addition a una note sur Taragonite au tunnel de Neus- 
sargues (Oantal), 10. — F. Gonnard. Sur la pinite de Saint-Pardoux 
(Piiy-de-l)6me), 16. — E. Mallard. Note sur du p^riclase artificiel, 18. 

. Societe Geologique de France. Bulletin. Ser. 3. Tomexviii. 

1890. No. 9. 1891. 
Michel L^vy. Reunion Extraordinaire de la Soci6t6 a Clermont- 
Ferrand et au Mont-Dore, -673, 887, 890, 891, 915, 920, 929, 950, 951, 
952. — P. Gautier. Liste des principales publications relatives a la 
r^on visit^e par la Soci6t6, 674. — Michel L^vy. Situation strati- 
gi'aphique des regions volcaniques de PAuvergne, 688. — Michel L€vy. 
La chaine des Puys, 696. — Michel L^vy. Le Mont-Dore et ses alentourSy 
743. — ^A. Lacroix. Sur les enclaves des trachytes du Mont-Dore et en 

Earticulier sur leurs enclaves de roches volcaniques, 845. — A. Lacroix. 
ur les enclaves de la phonolite du Mont-Dore, 872. — A. Lacroix. Note 
sur les enclaves des basaltes du Mont-Dore et de quelques autres gise- 
ments du Puy-de-D6me, et sur un ph^nomene de contact de basalte et de 
granite, 874. — A. Lacroix. Note sur les and^sites a hypersthene du 
Oantal, 881. — P. Gautier. Observations sur les p^p^rites du Puy-de- 
Mur, 897. — F. Gonnard. Note sur les zeolites des basaltes et p^p^rites du 
Puy-de-D6me, 900. — L. CoUot. Sur les tufs volcaniques de Beaulieu 
(Bouche8-du-Rh6ne), 985. — 0. Dep^ret. Note sur I'^e du basalte de 
Beaulieu, pr^s Aix, 911. — J. Gosselet. P6p6rites de Pont-du-Ohateau, 913. 
— M. Boule. Observations sur les tufs et breches basaltiques de TAuvergne 
et du Velay, 924. — Tardy. Les anciens glaciers de I'Auver^ne, 934. — 
M. Boule. Sur la limite entre le pliocene et le quaternaire, 945. — 
M. Boule. Note sur Tage des basaltes du Velay, 947. 

. . . . Tome xix. 1891. Nos. 2-13. 



1891-92. 
H. Lasne. Sur Porigine des rideaux en Picardie, 34. — L. Oollot. 
Description du terrain cr6tac4 dans une partie de la Basse Provence, 39. 
— Beaugey. Observations sur la partie occidentale de la feuille de Luz, 
93. — ^H. L^veill^. Les terrains d'alluvion k Pondich^ry, 99. — ^E. Jacquot. 
Sur les couches dites Cr6tac6 inf^rieur des environs de Sougraine (Aude), 
112. — ^H. Lasne. Sur les anomalies magn^tiques d^couvertes par M. Th. 
Moureaux, 140. — ^L. de Launey et E. A. Martel. Note sur quelques 
questions relatives a la g^ologie des grottes et des eaux souterraines, 112. 
— ^Bourgeat. Quelques observations nouvelles sur le Jura meridional, 
166. — A. de Kiaz. Note sur le gisement argovien de Trept (Is^re), 170. 
— J. Roussel. Observations sur les terrains secondaires et les terrains 
primaires des Corbieres, 184. — Oaziot. Etude sur le bassin pliocene de 
Th^ziers-Roquemaure (Gard), 205. — D. P. (Ehlert. Sur le genre 
SpyridiocrinuSy 220. — A. Gaudry. Remarques sur quelques fossiles du 
Mus4e de Florence, 228. — C. de Stefani. Note sur le peristome d'un 
KhacophyUites, 231. — C. de Stefani. Nouvelles observations sur le ter- 
rain houiller du Monte Pisano, 233. — G. RoUand. Aper^u sur Thistoire 
geologique du Sahara, depuis les temps nrimaires jusqu' aT^poque actuelle, 
237. — A. de Qrossouvre. Sur le Oallovien de TOuest de la France et 
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BUT sa faune, 247. — V. Lemoine. Etude d'ensemble sur les dents des 
Mammif ^res fossiles des environs de Keims, 263. — P. W. Stuart-Menteath. 
Sur la constitution g^ologique des Pyr^n^es, 291. — C. Janet et L. Cu^not. 
Note sur les orifices g^nitaux multiples, sur Textension des pores madr^- 
poriques liors du madr^porite, et sur la terminologie de Tappareil 
apical chez les Oursins, 295. — ^A. de Lapparent. Note sur la formation 
de I'argile a silex, 806. — ^A. Daubr6e. Recherches exp^rimentales sur le 
r61e possible des gaz k hautes temjj^ratures, dou^s de tres fortes pressions 
et animus d'un mouvement fort rapide, dans divers pb^nom^nes g^olo- 

fiques, 313.— D. P. CEhlert. Sur le Silurien inf6rieur dans les Coevrons, 
55. — A. de Lapparent. Note sur le cailloutis a ossements de Lamantins 
de Gourbesville (Manche), 362. — P. Thomas. Gisements de phosphate 
de chaux des Hauts-Plateaux de la Tunisie, 370. — Aubert Note sur la 
g^ologie de Textreme sud de la Tunisie, 408. — J. Welsch. Le Miocene 
dans les environs de Tiaret, d^partement d'Oran (Alg^rie), 414. — Emm. 
de Margerie. Sur la d^couverte de ph^nom^es de recouvrement dans 
les Appalaches, 426. — ^Ph. Thomas. Recherches sur quelques roches 
ophitiques du sud de la Tunisie, 430. — Tardy. Temperatures du sous- 
sol, 473. — D. P. OShlert et Li^tard. Note sur les calcaires des environs 
d'Eaux-Bonnes (Basses-Pyr^n^es), 475. — L. Carez. Surl'age des couches 
qui entourent la source de la Sals (Aude), 480. — Aubert. Note sur 
TEocene tunisien, 483. — H. Douvill^. Note sur le Tissotia Tissoti, 499. — 
Tardy. Un filon d'argile plastique, 504. — A. Toucas. Note sur le S^nonien 
et en particulier sur Ffi-ge des couches a Hippuritea, 506. — L. Collot. Sur 
la Geologic des environs de Moustiers, 553. — E. Ficheur. Sur la situation 
des coucnes a Terehratidadipkya dans I'Oxfordien sup^rieur, ^ TOuarsenis 
(Alg^rie), 556. — W. Kilian. Notes sur ITiistoire et la structure g^olo- 
gicjue des chaines alpines de la Maurienne, du Brian9onnais et des regions 
adjacentes, 571. — H. Amaud. Sur la limite trac^e par Coquand entre le 
Santonien et le Campanien, 665. — ^H. Douvill6. Sur les caract^res in- 
ternes des Sauvofferia, 669. — R. Zeiller. Sur la valeur du ^enre Trizygia, 
673. — R. Zeiller. La G^ologie et la Pal^ontolope du bassin houiller du 
Gard, de M. Grand'Eury, 679. — L. Bertrand. Note sur trois esp^ces du 
genre Scalpellum du Calcaire Grossier des environs de Paris, 693. — 
0. Bogdano witch. Note pr^minaire sur les observations g^ologiques 
ffldtes dans I'Asie centrale, 699. — L. Carez. Sur quelques points de la 
ff^ologie des Corbi^res, 702. — J. Roussel. Note sur les terrains primaires de 
Merens, 712. — C. Janet. Note sur trois nouvelles B^lemnites s^noniennes, 
716. — P. W. Stuart-Menteath. Sur le Cr^tac^ sup^rieur des Pyr6n6es 
occidentales, 722.^-J. RousseL Observations sur Failure des couches 
dans les Pyrenees fran^aises. — A. Lacroix. Sur les roches a leucite de 
TV^bizonde, 732. — A. Lacroix. Notes sur quelques roches d'Arm^nie, 
741. — J. Lambert. Note sur le genre EchinocwimtiSf 749. — ^P. W. Stuart- 
Menteath. Sur les notes g^ologiques de M. J. Seunes, 753. — L. Collot. 
Oonstitution de la s6rie d'eau douce d'Orgon, 756. — Caralp. Sur Pattri- 
bution au Oarbonif^re des schistes a Oldhamia du pays de Luchon, 762. — 
J. Welsch. Sur les terrains ^uatemaires des environs de Tiaret, d6- 
partement d*Oran (Alg^rie), 766. — S. Squinabol. Notes sur quelques 
types de Monocotyl^don^es der Sainte Justine et de Sassello, 771. — 
A. Lodin. Note sur Torigine des gites calaminaires, 783. — Parandier. 
Notice g^ologique et pal^ontologique sur la nature des terrains traverses 
par le chemin de fer entre Dijon et t/hSlon-sur-Sa6ne, 794. — H. Douvill6 et 
E. Rigaux. £tudes stratigraphiques dans la region du Cap Gris-Nez, 819. 
— J. Seunes. Observations sur la note de M. Stuart-Menteath intitul^e : 
Sur le Cr6tac6 sup^rieur des Pyr^n^s Occidentales, 826. — J. Seunes. 
R^ponse k la note de M. Stuart-Menteath intitul^e: Sur les notes de 
J. Seunes, 828. — T>, P. CEhlert. Description de deux Crinoides nouyeauz 
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du D^vonien de la Manche, 834. — N. de Mercey. Remarques sur les 
gites de phosphate de chaux de la Picardie, 864. — M. Chaper. Notes 
recueiUies au cours d'une exploration dans Tile de Borneo, 877. — 
O. F. Dollfus. Relations stratigraphiques de Targile k silex, 883. — 
O. Janet, Note sur les conditions dans lesquelles s'est 4iSectu6 le d^p6t 
de la craie dans le bassin anglo-parisien, 903. — S. Calderon. Sur la con- 
<;omittance du sel gemme et de la matiere organique dans les mSmes 
gisements, 914. — P. W. Stnart-Menteath. Note sur une Carte g6olo- 
gique de la Haute et Basse Navarre, 917. — A. P^ron. Note sur les 
subdivisions des terrains tertiaires moyen et sup^rieur en Alg^rie, 922. — 
P. W. Stuart-Menteath. Note sur douze coupes des Pyr^n^es occidentales, 
929. — A. Daubr^e. Complement d'exp^riences sur le r61e g^ologique des 
^z a haute pression, 933. — A. Gaudry. Excursion dans les Montagues 
Rocheuses, 936. — M. Chaper. Observations k propos d'une note de M. Dau- 
br^e, 943. — G. Ramond. Esquisse g^ologique de I'aqueduc de derivation 
vers Paris, des sources de la valine d'Avre, 963. — M. Boule. Les Gneiss 
am]^iboliques et les Serpentines de la haute valine de I'Allier, 966. — 
G. Ramond et G. Dollfus. Note explicative du chemin de fer de Mantes 
H Argenteuil, 978. — ^A. Gaudry. Similitudes dans la marche de revolu- 
tion sur I'ancien et le nouveau continent, 1024. — Reunion extraordinaire 
de la Society en Provence, 1037. — A. Toucas. Note sur la succession des 
zones du terrain cr^tac^ du Beausset et sur leur comparaison avec celles 
des Martigues, 1042. — P. Matheron. Note sur la s^rie saumatre de 
Fuveau et de Rognac, 1046. — A. Toucas. Compte-rendu de I'excursion 
du 28 Septembre, d'Aubagne au Beausset, par la B^doule, la Ciotat 
et Bandol, 1047. — M. Bertrand. Compte-rendu de la course de la 
Ciotat et de Bandol, 1051. — A. Toucas. Compte-rendu de ^excursion 
du 29 Septembre, du Beausset au Castellet et a la Cadiere, 1067. — 
M. Bertrand. Compte-rendu de Texcursion au Val-d'Aren, au Canadeau 
et au Vieux-Beausset, 1062. — M. Bertrand. Compte-rendu de I'excursion 
au Telegraphe de la Cadiere et k Fontaieu, 1077. — A. Toucas. Observa- 
tions, 1087. — M. Bertrand. R^ponse aux observations de M. Toucas, 
1090. — M. Bertrand. Sur le plissement de la nappe de recouvrement du 
Beausset, 1096.— A. P^ron. Note sur le gisement du Rouve et sur Tfi-ge des 
couches cretac^es sup^rieures du Beausset, 1100. — M. Bertrand. Compte- 
rendu de Texcursion du 2 Octobre, k la Baraliere, k Turben et a Broussan, 
1116. — L. CoUot et P. Ziircher. Compte-rendu de la course du 3 Octobre, 
entre le Beausset et Brignoles, 1124. — M. Bertrand. Note sur la bande 
d'affaissements de Chibron, 1132. — L. CoUot. Plis couches de la feuille 
d'Aix, 1134. — W. Kilian. Sur Failure tourmentee des plis isoclinaux dans 
les montagnes de la Savoie, 1162. — L. CoUot. Observations surP&ge des 
plis de la Provence, 1160. — P. Ziircher. Compte-rendu de la course du 4 
Octobre, 1162. — M. Bertrand. Compte-rendu de la course du 6 Octobre, 
1166. — ^P. Ziircher. Compte-rendu de la course du 6 Octobre, 1171. — 
W. Kilian. Sur le Bajocien du Var, 1176. — P. Ziircher. Note sur les zones 
de plissement de Salemes et d'Aups, 1178. — C. Dep^ret. Compte-rendu de 
la course de Cucuron, 1201. — W. Kilian et C. Dep^ret. Compte-rendu des 
courses d'Apt, 1203.— W. Kilian et C. Dep^ret. Course d'Orgon, 1204.— 
E. Pellat. Observations sur les couches fluvio-lacustres k Lychnus et 
rUrgo-aptien d'Orgon (Bouches-du-Rh6ne), 1206. — E. Pellat. Compte- 
rendu de Texcursion aux Baux (Bouches-du-Rh6ne), 1208. — L. CoUot. 
Lettre adress6e a M. PeUat a Toccasion de I'excursion aux Baux, 1216. 

Paris. Sod^t^ Geologique de France. BuUetin. Serie3. Tomexx. 
1892. No8. 1-5. 1892-93. 
P. Thomas. Jl^tage miocene et valeur stratigraphique de VOstrea 
crassi88ima au sud de TAlg^rie et de la Tunisie, 3.— W. Kilian. Qur 

o2 
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Pexistence du Jurassique sup6rieur dans le massif du Grand-GbJibier, 21.. 
— J. Roussel. Note siir Page de VHippuritea corbaricus des Pyr^n^es, 29. — 
L, Collot. Sur Tine carte des environs de Barcelone de M. J . Almera, 32. — 
J. Lambert. Recherches sur les Echinides de TAjtien de Grandpr^, 38. 
— A. Pomel, Aper9us r^trospectife sur la g^ologie de la Tunisie, 101. — 
L. Vaillant. Sur la possibibt^ du transport des galets dans Tappareil 
digestif des Poissons, 111, 113. — M. Chaper, Fossilisation du test des 
Mollusques apres 86 jour dans Toesophage, 114. — M. Bertrand. Sur la 
continuity du ph^nomene dans le bassin de Paris, 118. — A. Pomel. Sur 
la classification des terrains miocenes de TAlg^rie et reponse aux critiques 
d*A. P6ron, 166.— M. Mieff, G. Bleicher et Micbe. Contribution ^ 
r^tude du terrain tertiaire d'Akace, 176. — H. Lasne. Sur les terrains 
phosphates des environs de Doullens, ^tage e^nonien et terrains super- 
poses, 211. — Bleicher. Sur le gisement et la structure des nodules 
phosphates du Lias de Lorraine, 237. — J. Bergeron. Contributions a 
f etude geologique du Rouergue et de la Montague Noire, 248. — 
Bourgeat. Observations sommaires sur le Boulonnais et le Jura, 262. — 
H. E. Sauvage. Note sur les Poissons du terrain permien de I'Allier, 
270. — E. Haug. fitude sur les Ammonites des etages moyens du systems 
jurassique, 277.— Lugeon. Sur la geologie du Chablais, 334. 

Paris. Societe Geologique de France. Memoires. Paleontologie.. 
Tome ii. Ease. 3. 1891. 
J. Seunes. Contribution a I'etude des Cephalopodes du Cretace supe- 
rieur de France. Memoire No. 2 (suite). — C. Deperet. Les Animaux 
pliocenes du Roussillon. Memoire No. 3 (suite). 

. . . . Tome ii. Ease. 4. 1892. 

Douvilie. fitudes sur les Rudistes, No. 6. 

. . . . Tome iii. Ease. 3. 1892. 

A. Gaudry. Les Pythonomorphes de France, No. 10. 

Philadelphia. Academy of Natural Sciences. Journal, Series 2^ 
Vol. ix. Part 3. 1892. 
C. Earle. A Memoir upon the genus Palaosyops, Leidy, and its allies, 
267.— R. W. Shufeldt A Study of the Fossil Avifauna of the IJquus' 
Beds of the Oregon Desert, 389. 

. . Proceedings. 1892. Parts 2 & 3. 1892. 

T. D. Rand, W. W. Jefferis, and J. T. M. Cardeza. Mineral localities 
of Philadelphia and Vicinity, 174. — E. D. Cope. A Contribution to a 
Knowledge of the Fauna of the Blanco Beds of Texas, 226.— W. B. Scott. 
A Revision of the North American Creodonts, with Notes on some 
Genera which have been referred to that Group, 291. — W. B. Scott. 
The Evolution of the Premolar Teeth in Mammal^ 406.— G. F. Wright 
Extra-morainic Drift in the Susquehanna, Lehigh, and Delaware Valleys^ 
469. 

. American Philosophical Society. Proceedings. Vol. xxx. 

Nos. 138 & 139. 1892. 
W. S. W. Ruschenberger. A sketch of the Life of Joseph Leidy, 
M.D., LL.D., 135.— E. D. Cope. The Osteology of the Lacertilia, 
186. — E. D. Cope. On some New and little-known Paleozoic Verte- 
brates, 221. — ^E. D. Cope. On the Skull of the Dinosaurian Ltelaps 
incrassatus, Cope, 240, — E. D. Cope. On the Phylogeny of the Vertebrate, 
278. 
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Philadelphia. American Philosophical Society. Transactions, 
N.S., Vol. xvii. Parts 1 & 2. 1892. 
J. Lindahl. Description of a Skull of Megalonyx Leidyi, n. sp., 1. — 
E. D. Cope. On the Homologies of the Posterior Cranial Arches in the 
Keptilia, 11. 

. Wagner Free Institute of Science. Transactions. Vol. iii. 

Part 2. 1892. 
W. H. Dall. Contrihutions to the Tertiary Fauna of Florida, with 
especial reference to the Miocene Silex-heds of Tampa and the PUocene 
Beds of the Caloosahatchie Eiver. Part. IT., 201. 

Plymouth. Devonshire Association for the Advancement of Science^ 
Literature, and Art. Keport and Transactions. Vol. xxiv. 
1892. 
R. N. Worth. Materials for a Census of Devonian Granites and 
Felsites, 189. 

Extra Volume. The Devonshire Domesday. 



Part ix. 1892. 

. Plymouth Institution and Devon and Cornwall Natural 

History Society. Annual Reports and Transactions. Vol. xi. 
Part 2. 1891-92. 1892. 
J. M. Coon. China Clay, 159. 

Rochester, IN'.Y. Geological Society of America. Bulletin. Vol. 3. 
1892. 
Gustav Steinmann. A Geological Map of South America, 13. — A. 
Rothpletz. On the Permian, Triassic, and Jurassic Formations in the 
East Indian Archipelago, 14. — A. Harker. Thermometamorphism in 
Igneous Rocks, 16. — L. F. Ward. The Plant-bearing Deposits of the 
American Trias, 23. — J. F. James. Studies in Problematic Or^nisms — 
the Genus Seolithus, 32. — R. A. F. Penrose, Jun. The Tertiary Iron 
Ores of Arkansas and Texas, 44. — R. Hay. Sandstone Dykes in North- 
western Nebraska, 50. — F. Schmidt. The Eurypterus Beds of Oesel as 
compared with those of North America, 59. — A. Pavlow. On the Marine 
Beds closing the Jurassic and opening the Cretaceous, with the History 
of their Fauna, 61. — Gerard de Geer. Quaternary Changes of Level in 
Scandinavia, 65. — A. N. Krassnof. The 'Black Earth' of the Steppes 
of Russia, 68. — G. Stefanescu. On the Existence of the Dinotherium in 
Roumania, 81. — J. F. Kemp. The Eleolite-Syenite of BeemerviUe, New 
Jersey, 83. — R. T. Hill. Notes on the Texas-New Mexico Region, 85. 
—J. W. Gregory. The Relation of the American and European Echinoid 
Faunas, 101. — ^A. Winslow. The Missouri Coal Measures and the Con- 
ditions of their Deposition, 109. — J. M. Safford. The Pelvis of a Mega" 
lonyx and other Bones from Big Bone Cave, Tennessee, 121. — E. W. 
Hilgard. The Cienegas of Southern California, 124. — L. C. Johnson. 
The Chattahoochee Embayment, 128. — L. G. Yates. Peculiar Geologic 
Processes on the Channel Islands of California, 133. — W. Upham. In- 
equality of Distribution of the Englacial Drift, 134.— H. T. Fuller. 
EiFects of Drought and Winds on Alluvial Deposits in New England, 148. 
— E. W. Claypole. A Deep Boring in the Pleistocene near Akron, Ohio, 
160. — C. D. Walcott. Preuminarv Notes on the Discoveiy of a Verte- 
brate Fauna in Silurian (Ordovician) Strata, 153. — R. D. Salisburv' 
Oertain extra-morainic Drift Phenomena of New Jersey, 173.— R. D* 
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Salisbury. On the northward and eastward Extension of the pre-Pleis- 
tocene Gravels of the Mississippi Basin, 183.— I. 0. White. The Man- 
nington Oil Field and the History of its Development, 187.— 1. 0. White, 
Fossil Plants from the Permian Beds of Texas, 217.— E. T. Dumble. 
Notes on the Geology of the Valley of the Middle Rio Grande, 219. 483. — 
W. S. Bayley. Eleolite-Syenite of Lichfield, Maine, and Hawes Hom- 
blende-Sjrenite from Red Hill, New Hampshire, 231.— W. H. Sherzer. 
A Revision and Monograph of the Genus Chonophyllum, 253. — 0. R. 
Keyes. The Principal Mississippian Section, 283. — W. H. Weed. Two 
Montana Coal Fields, 301.— 0. W. Hall and F. W. Sardeson. Palflsozoic 
Formations of South-eastern Minnesota, 331. — J. S. Diller. Geology of 
the Taylorville Region of Califomia, 369.— A. Hyatt. Jura and Riaa 
at Taylorville, Califomia, 395.— J. E. MiUs. Stratigraphy and Succes- 
sion of the Rocks of the Sierra Nevada of Califomia, 413.— J. E. Wolff. 
The Geology of the Crazy Mountains, Montana, 446. — ^I. C. White. 
Fossil Plants from the Wichita or Permian Beds of Texas, 459.— W. H. 
Hobbs. Secondary Banding in Gneiss, 460.— C. W. Hall and F. W. 
Sardeson. Palaeozoic Formations of South-eastem Minnesota, 464. — 
W. Upham. Relationship of the Glacial Lakes Warren, Algonquin, 
Iroquois, and Hudson-Champlain, 484. — J. W. Spencer. The Iro- 
quois Shore north of the Adirondacks, 488. — J. W. Spencer. Channels 
over Divides not Evidence ^er se of Glacial Lakes, 491. — C.W. Hayes. 
Notes on the Geology of the Yukon Basin, 495. — J. S. Brown. Geology 
of the Pribilof Islands, 496. -^W. J. McGee. The Gulf of Mexico 
as a Measure of Isostasy, 601. — G. F. Wriffht. Supposed interglacial 
Shell-beds in Shropshire, England, 505. — W. Upham. The Champkln 
Submergence, 508. — J. M. Safford. Note on the Middleton Formation 
of Tennessee, Mississippi, and Alabama, 611. — A. H. Cole. PcUtBoater 
eucharisy 512.— T. N. bale. On the Structure and Age of the Stock- 
bridge Limestone in the Vermont Valley, 514. — R. Hay. A Contribution 
to the Geology of the Great Plains," 619. 

Rochester, N.Y. Rochester Academy of Science, Proceedings^ 
Vol. i. Brochure 2. 1891. 
E, E. Howell. Notice of a new Meteorite from Louisa County, Va.^ 
173. — J. W. Davison. Analysis of Kamacite, Taenite, and Plessite from 
the Welland meteoric iron, 1/8. — 0. A. Derbv. On the Separation and 
Study of the Heavy Accessories of Rocks, 198. 

. . . Vol. ii. Brochure 1. 1892. 

0. S. Prosser. Thickness of the Devonian and Silurian Rocks of 
Westem New York, 49. — A. L. Arry. The Guelph Formation in 
Rochester, 104. 

Rome. R. Accademia dei Lincei. Atti. 1889. Serie 4. Me- 
morie. Vol. vi. 1890. 
G. Terrigi. II calcare (Macco) di Palo e sua fauna microscopica, 95. — 
G. Striiver. Ematite di Stromboli, 153. — G. Striiver. Contribuzioni 
alio studio dei graniti della bassa Valsesia, 426. — G. Capellini. Sul 
Coccodrilliano garialoide (Tomistoma calaritanus) scoperto nella collina 
di Cagliari nel MDCCCLXVin., 507. 

. . . Serie 5. Rendiconti. Vol. i. 1892, 

1° Semestre. Fasc. 9-12. 1892. 
•F. Bassani. Avanzi di vertebrate inferiori nel calcare mamoso tri- 
asico di Dogna in Friuli, 284. — G. Capellini. Un Delfinide mioceniccv 
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ossia il supposto uomo fossile di Acquabona presso Arcevia nelle Marche, 
825. — D. Lovisato. Nuovi resti di coccodnlliano fossile nel miocene di 
Nurri, 436. 

Eome. K. Accademia dei Lincei. Atti. Serie 5. Eendiconti. 
Vol. i. 1892. 2°Semestre. Pasc. 1-12. 1892. 
E. Tabrini. Su alcuni Felini del Pliocene italiano, 257. — C. de Stefani. 
Fossili cretacei deir Emilia e delle Marche, 294. — G. de Lorenzo. Os- 
servazioni geologiche nei dintomi di Lagonegro in Basilicata, 316. — C. 
de Stefani. Nuovi fossili cretacei di Liguria, della Toscana e del Lazio, 
817. — G. de Lorenzo. Avanzi morenici di un antico ghiacciaio del monte 
Sirino nei dintomi di Lagonegro (Basilicata), 348. — G. Striiver. Sui 
minerali del granito di Alzo, 361. — 0. de Stefani. Terreni cristallini e 
paleozoici della Corsica, 394. 

. . . . . VoLii. 1893. 1° Semestre. 

Fsflc. 3-9. 1893. 
E. Clerici. La formazione salmastra nei dintomi di Roma, 147. — 
F. Bassani e G. de Lorenzo. Per la geologia della penisola di Sorrento, 
202. — G. Capellini. Nuovi resti di Zifioidi in Calabria e in Toscana, 
283. — G. de Lorenzo. Fossili nelle argille sabbiose postplioceniche 
della Basilicata, 347. — G. de Angelis. Giacimenti elevati di Pliocene 
nella valle delP Aniene^ 350. 

. E. Comitate Geologico d'ltalia. BoUettino. Yol. xxii. 

Nos. 1-4. 1891. 
B. Lotti. Note descrittive sul rilevamento geologico delle tavolette 
di Orbetello, Talamone e Grosseto nella Maremma toscana, 10. — P. 
Modemi. Osservazioni geologiche fatte nel gruppo della Majella, 32. — 
A. Tellini. Appendice paleontologica alle Osservazioni precedenti, 43. 
— B. Lotti. Pue parole sulla posizione stratigrafica della flora fossile del 
vermcano nel Monte Pisano, 81. — C. Viola. Appunti geologic! sulla 
regione miocenica di Stigliano (Basilicata), 85.— E. Niccoli. La frana 
di Santa Paola (Circondario di Oesena), 113. — C. de Stefani. H bacino 
lignitifero della Sieve in Provincia di Firenze, 132. — E. Cortese. Le 
pegmatite dei dintomi di Parghelia in Calabria, 201.— B. Lotti. Sopra 
una note del Prof. L. Bucca suir eta del granito elbano, 217. — S. Franchi. 
II Giuraliasico ed il Cretaceo nei dintorni di Tenda, Briga Marittima e 
Triora nelle Alpi Marittime, 226.— G. di Stefano. Nota preliminare sui 
fossili titonici dei dintomi di Triora nelle Alpi Marittime, 239. 



. Society Geologica Italiana. BoUettino. Vol. x. Fasc. 

3-4. 1891. 1892. 
E. Clerici. Sul Castor fiber, sull' Elepkaa mertdionaUaf e sul periodo 
glaciale nei dintorni di Boma, 333. — L. Bozzi. La flora cretacea di 
Vemasso nel Friuli, 271. — R. Meli. Cenni sul granito dell' isola del 
Giglio e bibliografia scientifica relativa a quest' isola, 382. — M. Baratta. 
Delia influenza lunare sui terremoti, 440. — C. de Stefani. I vulcani 
spenti dell' Appenino settentrionale, 449. — E. Dervieux. II genere 
Criatellaria, Lamarck, studiato nelle sue specie. 1891, '557. — R. V. Mat- 
teucci. Note geologiche e studio chimico-petrografica sulla r^one 
trachitica di Roccastrada in provincia di Grosseto, 643. — ^B. Oorti. 
Ricerche micropaleontologiche sulle argille del deposito lacustro-glaciale 
del lago di Pescarenico, 691. — ^E. Mariani. II calcare liasico di Nese in 
Val Seriano, 717. — ^F. Sacco. L' Appenino settentrionale, 731. 
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Eome. Society Geologica Italiana. BoUettino. Vol. xi. 1892. 
Fasc. 1. 1892. 
M. Baratta. H terremoto laziale del 22 ffennaio, 1892, 36.— A. Verri. 
Alcune osservazioni sui tufi da costruzione Sella campagna di Roma, 63. 
— V. Simonetti. Sopra le aflinita zoologiche della JRothpletzia rtidista, 
Sim., 76. — M. Malagoli. Foraminiferi pliocenici di Oastellarquato e 
Lugagnano nella provincia di Piacenza, 81. 

. . . Vol. xii. 1893. Fasc. 1. 1893. 



G. de Angelis. I zoantari fossili dei dintomi di Roma, 1. — A. TellinL 
L*Anfiteatro morenico di Vittorio, 27. — A. Verri. Note per ,1a storia del 
vulcano laziale, 39. 

Rugby School Natural History Society. Report for the year 1892. 
1893. 
L. Gumming. The Geology of Rugby, 4. 

St. John, N.B. Natural History Society of New Brunswick. 
Bulletin. No. 10. 1892. 
G. F. Matthew. ProtolenuSy a new Genus of Cambrian Trilobites, 34. 

St. Petersburg. Academie Imperiale des Sciences. Memoires. 
Ser. 7. Tome xxxv. Nos. 11-13. 1892. 
J. Victor Rohon. Die Obersilurischen Fische von Oesel, I. Theil, 
No. 13. 

Tomexxxviii. Nos. 9 & 10. 1892. 
No. 14. 1892. 



Tome xl. No. 1. 1892. 



J. D. TschersM. Wissenschaftliche Resultate der von der Kaiser- 
lichen Akademie der Wissenschaften zur Erforschung des ^analandes und 
der Neusibirischen Inseln in den Jahren 1885 und 1886 ausgesandten 
Expedition Abth. IV. : Beschreibung der Sammlung Posttertiarer Sauge- 
thiere, 1. 

Santiago (Chile). Deutscher wissenschaftlicher Verein. Verhand- 
lungen. Band ii. Heft 4. 1892. 
R. Pohlmann. Mineralogische Mittheilungen, 235. 

. Societe Scientifique de ChiU. Actes. Tome ii. 1892. 

Livr. 1-3. 1892 & 1893. 
A. F. Nogues. Moraines et glaciers de la Cordillere de Chilian, xlii. — 
A. F. Nogues. Sur quelques roches de la partie inf^rieure du Biobio, 
xlix. — A. F. Noffues. Existe-t-il une relation simple entre les ph^nomenes 
magn^tiques et les sismes ?, Ixi. — A. F. Nogues. Sur quelques roches des 
environs des Bains de Cauquenes, cxi. 

Stockholm. Geologiska Forening. Forhandlingar. Band xv. 
Hafte 1-2. 1893. 
A. E. Tomebohm. Om Kalkstenen i Gausdal och om Birikalken, 19. 
— ^A. G. Hogbom. Om interglaciala bildningar i Jemtland, 28. — W. 
Petersson. Om Routivare jemmahnsfalt i Norrbottens Ian, 45. — ^H. 
Sjogren. En ny jemmalmstyp representerad af Routivare malmberg, 65. 
— A. E. Tomebohm. Forsok till en tolkning af det nordligaste Skandi- 
naviens ^allgeologi, 81. — J. C. Moberg. En Monograptus fdrsedd med 
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discus, 95.— A. Cederstrom. Om berggrunden pS norra delen af Omon, 
103.-— K. J. V. Steenatrup. Bliver Isen saa haard som Staal ved hoje 
Kuldegrader?, 119.— C. G. J. Petersen. Lidt mer om Rissoa parva, 
Da Costa, paa Aland, 121.— H. Munthe. NSgra ord till belysning af 
frSgan om forekomsten af ek under Litorinabildningar pS Gotland, 124. 

Stockholm. Geologiska Forening. Eorhandlingar. Band xv. 
Hafte4. 1893. 
O. Nordenskjold. Om de porfyriska gSngbergarterna i ostra SmSland, 
169.— G. nink. Om nSgra mineral frSn Gronland, 195.— A. Ho|»oi»- 
Om -postarkaiska eruptiver inom det svensk-finska urberget, 209. — 
A. Hogbom. Om de s. k. urgraniterna i Upland, 241.— B. Frosterus. 
Om en diabas i Foglio i den Slandska skargSrden, 275.— H. Hedstrom. 
Om hasselns fomtida och nutida utbredning i Sverige, 291.— H. l^i^d- 
bohm. Om berggrunden i Vesternorrlands Kusttrakter, 321. — G. HaU- 
berg. Apophyllit frSn Grangesberg, 327. 

Stuttgart. Nenes Jahrbucb fiir Mineralogie, Geologic und Palaon- 
tologie. 1892. Band ii. Hefte 1-3. 1892. 
K. Brauns. Albit, Analcim, Natrolith, Prehnit und Kalkspath, Ver- 
-witterungs-prodiicte eines Diabases von Friedensdorf bei Marburg, 1. — 

E. Koken. Ueber die Gastropoden der rothen Schlernscliichten, nebst 
Bemerkungen iiber Verbreitung und Herkunft einiger triasascher 
Gattungen, 25.— F. v. Sandberger. Bemerkungen iiber einige Mineralien 
aus dem Fichtelgebirge, 37. — A. Kenngott. Ueber die Formel der 
Turmaline, 44.— H. Traube. Ueber die Krystallform einiger Lithium- 
salze, 68. — E. v. Fedorow. Ueber eine merkwurdige Eigenschaft des 
Anortbit, 68.— E. v. Fedorow. Mikroskopiscbe Beobachtungen der 
paralleler Lage der Nicols, 69. — R. Burckhardt. Das Gebim von Tri- 
<ierabop8 Jlabellatus, Marsh, 71. — J. H. L. Vogt. Ueber die Zusammen- 
setzung der Melilithmineralien, 73. — F. Toula. Geologische Untersuch- 
ungen im ostlichen Balkan und in anderen Theilen von Bulgarien und 
Ostrumelien, 75. — F. Toula. Ueber zwei neue Sauorethierfundorte auf 
der Balkanhalbinsel, 77.— A. Leppla. Was ist Ober-Rothliegendes ?, 78. 
— H. Emmons. Hebung der Insol Palmarola, 83. — A. v. Koenen. 
Ueber sudrussisches Unteroligocan, 85.— E. Bose. Ein neues Vor- 
kommen von oberem Lias imd unterem Dogger in den bayerischen Alpen, 
86. — E. Fraas. Ueber einen neuen Fund von Ichthyosaurus in Wiirt- 
temberg, 87. — ^W. Deecke. Zur Geologie von Unteritalien, 108. — J. 
Moroziewicz. Ueber die Synthese der Minerale der Hauyn-Gruppe, 
139. — E. Hussak. I. Ueber Brazilit; II. Ueber brasilianiscbe Leucit- 
gesteine; III. Nochmals die Leucit-* PseudokrystaU ' Frage, 141. — 

F. von Sandberger. Ein neuer Fund in den Specks teingruben von 
Gopfersgriin bei Wunsiedel, 160. — F. von Sandberger. Bemerkungen 
iiber einige Tertiiirversteinerungen, 160. — A. von Koenen. Ueber die 
Casseler Tertiarbildungen, 161. — C. W. von G umbel. Ueber anstehenden 
Radiolarien-Jaspis in der Schweiz, 162. — C. Klein. Mineralo^sche 
Mittheilungen XIII., 165. — K. von Chrustschoff. Ueber kiinstliche 
Darstellung des Zirkons auf nassem Wege, 232. — G. Bodlander. Ueber 
Kobalthaltigen Eisenspath von der Grube Ende im Hartebornthal bei 
Neunkirchen, Kreis Siegen, 236. — R. Brauns. Ueber das Verhalten der 
Titansaure gegen Phosphorsalz vor dem Lothrohr, 237. — M. Schlosser. 
Ueber die systematische Stellung der Gattungen Plesiadapis, Protoadapis, 
Fleuraspidotherium und Ortkaspidothenum, 238. 



1893. Band i. Hefte 1-3. 1893. 



Fr. Maurer. Palaeontologisehe Studien im Gebiet des rheinischen 
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Devon, 1.— G. Bodlander. Die Zuflammensetzung des Meliliths, 15. — 
J. V. Siemiradzld. Zur Geologie von Nord-Patagonien, 22. — ^H. Credner, 
E. Geinitz und F. WahnschaSe. Ueber das Alter des Torf lagers von 
Lauenburg a. d. Elbe, 38. — J. W. Retgers. Ueber kryst^nische 
Schiefer, insbesondere Glaukophanschiefer, und Eruptivgesteine inoi siid- 
lichen Borneo, 39. — H. Rauflf. Ueber Pdygonosphaerites, 43. — A. 
Streng. Mikrochemische Notizen, 49. — ^F. v. Sandberger. Widdrh^- 
tonia keuperinay Heer, im untersten Keupergypse bei Windsheim 
(Mittelfrwiken), 60. — W. Deecke. Zur Geologie von UnteritaHen, 51. — 
A. Baltzer. Die Etna-Eruption von 1892, 75.— E. Hussak. Ueber 
Brazilit, 89.— R. Brauns. Berichtigung, 89.— J. W. Retgers. ThaJlium- 
silbemitrate als schwere Scbmelze zu Mineraltrennungen, 90. — 0. Weber. 
Vorlaufige Mittheilung iiber neue Beobachtui^n an den interglacialen 
Torflagem des westlichen Holsteins, 94. — F. Toula. Eine marine 
Fauna aus Mauer bei Wien, 96. — ^F. Schmidt. Ueber neue siluriscbe 
Fisclifunde, 99. — F. von Sandberger. Die als Erlan bezeichneten 
Gesteine des Fichtelgebirges, 101. — ^A. Rothpletz. Stratigrapbiscbes 
von der Sinaihalbinsel, 102. — ^Fr. Toula. Zur Geologie der Bucht von 
Olmiitz in Mahren, 105. — W. Ramsay. Ueber die isomorphe Schichtunff 
und die Starke der Doppelbrechuna; im Epidot, 111. — F. Graeff una 
R. Brauns. Zur Kenntniss des VorKommens komiger Eruptivgesteine 
bei Oingolina in den Euganeen bei Padua, 123. — ^A. Leppla. Ueber die 
Lagerungsform des Remigiusberger Eruptivgesteins, 134. — P. Forch- 
heimer. Yersucbe iiber Gleitflachenbildung und Schichtenfialtung, 187. 
— ^A. W. Stelzner. Ueber das vermeintlicne Vorkonmien von Diamant 
im hindostanischen Pegmatit, 139. 

Stuttgart. Neues Jahrbuch fiir Mineralogie, Geologie und Palaon- 
tologie. 1893. Band ii. Heft 1. .1893. 
A. Andreae. Ueber die kiinstlicbe Nachahmung des Gejsirphanomens, 
1. — ^A. Andreae. Intermittirende Springquellen ohne Damp* oder Gas- 
geysire, 19. — A. Baltzer. Beitrage zur Kenntniss des tunisisch6n Atlas, 
2Q, — J. Morozewicz. Petrographisch-synthetische Mittheilung, 42. — 
O. Herman. Krystallskelette von Apatit, 52. — H. Raujff. Ueber ange- 
bliche Spongien aus dem Archaicum, 57. — ^Hosius. Ueber Zeiiglodon- 
Reste aus Holland, 68. — ^E. v. Fedorow. Ueber Universalgoniometer, 
69. — A. Kenngott. Zur Formel der Turmaline, 71. — A. Kenngott. Zu- 
sammensetzung des Helvin^ etc., 72. 



. Vnr. Beilage-Band. Hefte 1 & 2. 1892. 



G. Steinmann und A. Ulrich. Beitrage zur Geologie und Palaeontologie 
von Sudamerika: I. Palaeozoische Versteinerungen aus Bolivien, 1. — 
F. Pockels. Ueber die Berechnung der optischen Eigenschafcen iso- 
morpher Mischungen aus denjenigen der gemischten reinen, 117. — 
0. Sarasin. Die Confflomerate und.Breccien des Flysch in der Schweiz, 
180. — F. Pockels. Ueber die Anderung des optischen Verhaltens 
von Alaun und BeryU durch einseitigen Druck, 217. — H. Traube. 
Ueber die Krystallformen optisch einaxiger Substanzen, deren Losungen 
ein optisches Drehungsvermogen besitzen, 269. — J. Romberg. Petro- 
graphische Untersuchungen an argentinischen Graniten, 276. — ^F. Pockels. 
Ueber die elostischen Deformationen piezoelektrischer Krystalle im 
elektriflchen Felde, 407. 

. Palaeontographica. Band xxxviii. Lief. 1 & 2. 1891.. 

Purchased, 
J. Bohm. Die Kreidebildungen des Fiirbergs und Sulzbergs bei 
Siegsdorf in Oberbayern, 1. 
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Stuttgart. Palaeontographica. Band x:sxix. Lief. 2-6. 1892. 
Purchased, 
A. Rothpletz. Die Perm-, Trias- und Jura-Formatioii auf Timor und 
Eotti im indischen Archipel, 67. — A. R. Crook. Ueber einige fossile 
Knochenfische aus der mittleren Kreide von Kansas, 107. — W. Amalizky. 
Ueber die Anthracosien der Permformation Russlands, 125. — ^H. Pohlig. 
Die Cerviden des thiiringischen Diluvial-Travertines, mit Beitragen iiber 
andere diluviale und iiber recente Hirschformen, 215. 

. . Band xl. Lief. 1-4. 1893. Purchased, 



H. Raufi. Palaospongiologie, 1. 

. Verein fur vaterlandische Naturkunde in Wiirttemberg, 

Jahresbefte. 48**' Jahrgang. 1892. 
F. Braun und K. Waitz. Beobachtungen iiber die Zunahme der Erd- 
temperatur, an^estellt imBobrloch zu Sulz am Neckar, 1. — ^H. Bauer und 
H. Vogel. Mitteilungen iiber die Untersuchung von Wassem und 
Grundproben aus dem Bodensee, 13. — E. Fraas. Ichthyosaurus numis- 
maiisy E. Fr., 22. — J. F. Pompeckj. Bemerkungen iiber das Einrollungs- 
vermoffen der Trilobiten, 93. — ^F. Haag. Organiscbe Reste aus der 
Lettec^ohle Rottweils, 234 — A. Schmidt. Erdbebenkommission : 
Jahresbericbt fiir die Zeit vom 1 Marz 1891 bis 1 Marz 1892, 264. 

Swansea. South Wales Institute of Engineers. Proceedings, 
Vol. xvii. No. 6. 1892. 

. . . YoL xviii. Nos. 1 & 2. 1892-93. 

E. de Villiers Lamb. Notes on the Coal Field of New South Wales, 
48. — D. Hannah. Roo& of some of the principal Seams of Coal in the 
Rhondda Valley and how to treat them, 177. 

Sydney. Linnean Society of New South Wales. Proceedings. 
Vol. vi. Part 4. 1892. 

. . . VoLvii. Parts 1-3. 1892-93. 

H. Woodward. Note on a new Decapodous Crustacean, Prosopon 
EtheridgeL H. Woodw., from the Cretaceous of Queensland, 301. — 
R. Etheridge, Jun. Note on Queensland Cretaceous Crustacea, 305. — 
R. Etheridge, Jun. On Leaia MitcheUi, Etheridge fil., from the Upper 
Coal Measures of the Newcastle District, 307. — J. Mitchell. Note on the 
Occurrence of certain Fossils in previously unrecorded localities in 
N.S.W., with Remarks on the Correlation of certain Beds in the 
Newcastle and Illawarra Districts, 345. 

. Royal Society of New South Wales. Journal and Pro- 
ceedings. Vol. xxvi. 1892. 
J. C. H. Mingaye. Analyses of some of the Well-, Spring-, Mineral, 
and Artesian Waters of New South Wales, and their probable value for 
Irrigation and other purposes, 73. — ^H. Gr. Smith. Preliminary Note on 
Limestone occurring near Sydney, 302. — C. W. Marsh. On Native 
Copper Iodide (Marshite) and other Minerals from Broken Hill, 
N. S. Wales, 326. — J. C. H. Mingaye. Notes on the occurrence of 
Platinum, Gold, and Tin in the Beach Sands in the Richmond River 
District, N.S.W., 368. — J. C. H. Mingaye. Platinum and its Associated 
Metals in Lode Material at Broken Hill,' New South Wales, 371. 
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Taunton, Somersetshire' Archaeological and Natural-History So- 
ciety. Proceedings. 1891. Yol. xxxvii. (New Series, 
Yol. xvii.). 1892. 
H. B. Woodward. Notes on the Geology of Crewkerne, 60. 

Tokio. College of Science, Imperial University of Japan. Journal. 
Yol. V. Parts 1-3. 1892-93. 
A. Tanakadate and H. Nagaoka. The Disturbance of Isomagnetics 
attending the Mino-Owari Earth(iuake of 1891, 149.— B. Koto. The 
Archaean Formation of the Abukuma Plateau, 197. 

. . . Yol.vi. Parti. 1893. 



. Imperial University of Japan. (Teikoku Daigaku.) 

Calendars for the years 1890-91 and 1891-92. 1891 & 
1892. 

. Seismological Journal of Japan. Edited by John Milne, 

F.R,S.,F.Q.S. Yol.i. 1893. 
John Milne. On the Mitigation of Earthquake Effects, and certain 
Experiments in Earth Physics, 1. — W. K. Burton. On the Application 
of JPhotography to Seismology and Volcanic Phenomena, 21. — John 
Milne. Seismometrical Observations for the year 1890, 31. — John 
Milne and F. Omori. On the Overturninff and Fracturing of Brick 
and other Columns by horizontally-appliea Motion, 69. — John Milne. 
Earth-Pulsations in relation to certain Natural Phenomena and Physical 
Investigations, 87. — John Milne. On the Movements of Horizontal 
Pendulums, 113. — ^F. Omori. A Note on Early Chinese Earthquakes, 
119. — John Milne. A Note on the Great Earthquake of October 28th, 
1891, 127. 

Toronto. Canadian Institute. Transactions. Yol. ii. Part 2. 
No. 4. 1892. 
W. H. Merritt. Iron and Steel Production in Ontario, 299. — ^List of 
Contributions to Geology, including Mineralogy, published in the Trans- 
actions of the Canadian Institute, 342. 

. . . Yol. iii. Parti. No. 5. 1892. 



Truro. Eoyal Institution of Cornwall. Journal. Yol. xi. Part 2. 
1892. 
T. CJark. Magnetic Kocks of Cornwall, 280.— J. H. Collins. Origin 
and Development of Ore-Deposits in the West of England, 327. 

Turin. E^ale Accademia delle Scienze. Atti. Yol. xxvii. Disp. 
9-15 (1891-92). 1892. 
F. Sacco. Le zone terziarie di Yernasca e Yigoleno nel Piacentino, 
904. 

- — . . Yol. xxviii. Disp. 1-8 (1892-93). 1893. 



G. Piotti. n calcare del Grand Roc (alta valle di Susa), 366. 
. . Memorie. Serie 2. Tomo xlii. 1892. Classe di 



Scienze Fisiche, Matematiche e Naturali. 

F. Sacco. I MoUuschi dei terreni terziarii del Piemonte e della 
Liguria, Parte ii., 685. 
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Turin. Eeale Accademia delle Scienze. Osservazioni Meteorologiche 
fatte neU' anno 1891. 1892. 

TJpsala. Geological Institution of the University of Upsala. Bul- 
letin. Vol. i. 1892. No. 1. 1892. 
Hj. Sjogren. Contributions to Swedish Mineralogy, I., 1. — C. "Wiman. 
TJeber das Silurgebiet des Bottnischen Meeres, I., 65. — 0. Nordenskjold. 
Zur Kenntnigs der s. g. Halleflinten des nordostlichen Smalands, 76. — 
J. G. Anderson. Note on the Occurrence of the Faradoxides olandicus- 
zone in Nerike, 82. 

Vienna. Kaiserliche Akademie der Wissenschaften. Denkschriften. 

Mathematisch-naturwissenschaftlicheClasse. Bandlviii. 1891. 

0. Frh. V. Ettingshausen. Die fossile Flora von Schoenegg bei Wies 

in Steiermark, 283. — L. E. v. Hohnel, A. RosiwaJl, F. Toula, und 

E. Suess. Beitrage zur geologischen Kenntniss des ostUchen Africa, 447. 

Sitznngsberichte. Mathematisch-naturwissenschaft- 



liehe Classe. Abtheilung i. Band c. Hefte 1-9. 1891. 
R. V. Lendenfeld. Das System der Kalkschwamme, 4. — G. Tschermak. 
Die Chloritgruppe, 29. — C. Frh. von Ettingshausen. Ueber tertiare 
J^a^«-Arten der sudlichen Hemisphare, 114. — H. B. FouUon. Ueber 
Gesteine und Minerale von der Insel Rhodus, 144. — L. Szajnocha. 
Ueber einige carbone Pflanzenreste aus der Argentinischen Republik, 
203. — G. Bukowski. Kurzer Vorbericht iiber die Ergebnisse der in den 
Jahren 1890 und 1891 im siidwestlichen Kleinasien durchgefuhrten geo- 
logischen Untersuchungen, 378. — F. Kasser, Ueber die fossile Flora der 
rhatischen Schichten Persiens, 413. — F. K. v. Marilaun. Die Verschieb- 
ungen der Wasserscheide im Wippthale wahrend der Eiszeit, 448. 

. . Abtheilung i. Band ci. Hefte 1-6. 



1892. 

G. Bukowski. Die geologischen Verhaltnisse der Umgebung von 
Balia Maaden im nordwestlichen Kleinasien (Mysien), 214. — F. Becke. 
Vorlaufiger Bericht iiber den geologischen Bau und die krystallinischen 
Schiefer des Hohen Gesenkes (Altvatergebirge), 286. — A. Bittner. Ueber 
Echiniden des Tertiars von Australien, 331. — E. v. Mojsisovics. Vor- 
laufige Bemerkungen iiber die Cephalopoden-Fauna der Himalaya-Trias, 
372. — J. Wiesner. Ueber den mikroskopischen Nachweis der Kohle in 
ihren verschiedenen Formen, und iiber die Uebereinstimmung des Lungen- 
pigments mit der Russkohle, 379. — ^F. Toula. Zwei neue Saugethier- 
nmdorte auf der Balkanhalbinsel, 608. 

. Kaiserlich-kdnigliche Bergakademie zu Leoben und Pribram 

und Koniglich-ungarische Bergakademie zu Schemnitz. Berg- 
und Hiittenmannisches Jahrbuch. Band xl. Hefte 1-4. 
1892. 
A. Aigner. Der Salzbergbau in den osterreichischen Alpen, 203. 

. . . Bandxli. Heft 1. 1893. 

. Kaiserlich-konigliche geologische Reichsanstalt. Abhand- 

lungen. Band xvii. Hefte 1 & 2.. 189?. 
Leopold von Tausch. Ueber die Bivalvengattung Conchodtis und 
Conchodm Schwageri, n. f., aus der obersten Trias der Nordalpen, Heft 1, 
— A. Bittner. Brachiopoden der Alpinen Trias, Nachtrag I., Heft 2. 



Digitized by LjOOQ IC 



198 ADDinoirS TO THE LIBEABT. [NoV. 1 893, 

Yienna. Kaiserlich-konigliohe geologische Reichsanstalt. Jabrbuch. 
1892. Band xlii. Hefte 1-4. 1892-93. 
H. B. V. Foullon. Ueber Goldgewinnungsstatten der Alten in 
Bosnien, 1. — C. v. John. Ueber die chemische Zusammensetzung der 
Pyrope und einiger anderer Granate, 63. — ^A. Hofmann. Beitrage zur 
miocanen Saugetliierfauna der Steiermark, 63. — A. Bittner. Neue 
Arten aus der Trias von Balia in Kleinasien, 77. — M. Vacek. Einige 
Bemerkungen zum Kartenblatte Lundenburg-Goding, 113. — C. v. John 
und H. B. V. Foullon. TechDische Analysen und Prooen aus dem chem- 
ischen Laboratorium der k. k. geologischen Reichsanstalt, 156. — St. 
Zareczny. Ueber die Stratigraphie des Kamiowicer Kalkes, 179. — 
H. i. V. Foullon. Ueber einige Mckelerzvorkommen, 223. — H. Hofer. 
Das Miocan bei Miihldorf in Kamten, 311. — R. Trampler. Die Louka- 
steine, 826. — J. Dreger. Ueber einige Versteinerungen der Kreide- und 
Tertiar-Formation von Corcha in Albanien, 387. — C. v. John. Ueber die 
chemische Zusammensetzung verschiedener Salze aus den k. k. Salzberg- 
werken von Kalusz und Aussee, 341. — J, J. Jahn. Zur Fra^e iiber die 
Bildung des Erdols, 361. — ^W. Waagen. Vorlaufige Mittheilun^ iiber 
die Ablagerung der Trias in der Salt- range (Punjab), 377. — A. Bittner. 
Was ist norischP, 387. — J. J. Jahn. Beitrage zur Stratigraphie und 
Tektonik der mittelbohmischen Silur-Formation, 397. — M. KriX. Die 
Hohlen in den mahrischen Devonkalken und ihre Vorzeit, 463. — ^E. Bose, 
Die Fauna der liasischen Brachiopodenschichten bei Hindelang (Algau), 
627. — F. Katzer. Ueber eine fealkeinlagerung in den glmimerigen 
Grauwackenschiefern 2 C des bohmischen Untersilurs, 661. — V. Pollack. 
Der Bergsturz im ' grossen Tobel ' nachst Langen (Arlberg) am 9. Juli 
1892, 661. 

Yerhandlungen. 1892. Nos. 6-18. 1892. 



R. Hoemes. Schockelkalk und Semriacher Schiefer, 144. — St. 
Zareczny. Ueber eine Prioritatsfrage in der Literatur des Kar- 
niowicer Kalkes, 169. — ^E. Tietze. Zur Literatur des Karniowicer Kalkes, 
164. — J. J. Jahn. Ueber die Pyropensande in Nordbohmen, 168. — 
H. Keller. Petrefaktenfunde am Bisamberg und bei Nussdorf, 170. — 
B. V. FouUon. Mineralogische Notizen, 171. — A. Bittner. Petrefakten 
des marinen Neogens von Dolnia Tuzla in Bosnien, 180.— G. A. Koch. 
Die im Schlier der Stadt Wels erbohrten Gas^uellen, nebst einigen 
Bemerkungen iiber die obere Grenze des Schliers, 183. — G. Stacne. 
Photographische Au&ahme geoloffischer Specialobjecte und Land- 
schaftstypen in Kamten imd in der Umgeoung von Triest, 192. — 
G. Bukowski. Einige Bemerkungen iiber die pliocanen Ablagerungen 
der Insel Rhodus, 196. — A. Bittner. Daten iiber zwei neue Brunnen- 
bohrungen in den Gaswerken Dobling und Funfhaus, 214. — ^J. Blaas. 
Beitrage zur Geologic von Tirol, 217. — A. Bittner. Ueber die sys- 
tematische Stellung von Mactra und verwandten Gattungen, 232. — 
A. Bittner. Ueber zwei fiir die Nummulitenkalke von Stockerau neue 
Arten, 241. — R. Hoernes. Neue Schildkrotenreste aus steierischen Ter- 
tiarablagerungen, 242. — J. Blaas. Bericht iiber dem am 9. Juli 1892 bei 
Langen am Arlberg niedergegangen Bergsturz, 261. — A. Fellner. Noch- 
mals die Welser Gasbrunnen, 266. — H. Lechleitner. Eine neue Lager- 
fltatte dioritischer Gesteine bei Vahm am Eisak, im Spiluker Thale, ^7. 
— ^F. Teller. Die carbonischen Ablagerungen im Geoiete des "Wotsch- 
berges in Siidsteiermark, nebst Bemerkungen iiber das Alter der sie 
umrandenden Kalke und Dolomite, 281. — A. KosiwiJ. Aus dem kiystal- 
linischen Gebiete zwischen Schwarzawa imd Zwittawa, 288. — A. Bittner. 
Ein Vorkommen petrefaktenfiihrender Partnachschichten im Ennsthale in 
Oberosterreich, 301. — A. Bittner. Aus den Umgebungen von Opponitz, 
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Ybbsitz und Gresten, 303. — J. Haberfelner. Ueber Erzgange am Cinque- 
Valle bei Roncegno in Siidtirol, 318. — G. Geyer. Reisebericht uber die 
geologischen Aumabmen in Lun^au (Salzburg), 319. — G. v. Bukowski. 
Reisebericht aus Nordmahren : Die Umgebung von Miiglitz iind Hohen- 
stadt und das Gebiete von Schonberg, 327. — A. Rosiwal. Aus dem 
krystallinischen Gebiete zwischen Schwarzawa und Zwittawa, 332, 381. 
— A. Bittner. Ein neuer Fundort von Brachiopoden bei Serajevo, 349. — 
J. Blaas. Beitrage zur Geologie von Tirol, 360. — ^E. Doll. Der Ser- 
pentine von Set. Lorenzen bei Trieben im Paltenthale in Steiermark, 
353. — E. Doll. Quarz nach Epidot, eine neue Pseudomorphose, 369. — 
E. DoU. Gold in Brennerit von Pregratten, 359. — E. Tietze. Die 
Aussicbten des Bergbaues auf Kalisalze in Ostgalizien, 360. — M. Vacek. 
Ueber die krystallinischen Inseln am Ostende der alpinen Centralzone, 
367. — J. J. Jahn. Ueber die stratigraphischen Verhaltnisse der EtageE 
im bohmischen Silur, 377. — E. Tietze. Zur Frage des Vorkommens von 
Steinkohle im oberen Oderthal und dessen Umgebung, 396. — E. Tietze. 
Die Ostrauer Schichten gehoren nicht zum Culm, 396. — A. Bittner. 
Aus den Umgebungen von Pemitz und Gutenstein im Piestingthale, 
398. — 0. V. John. Ueber steirische Graphite, 413. — ^L. v. Tausch. 
Zur Megalodusfrage, 419. 

Vienna. Kaiserlich-konigliche geologische Reichsanstalt. Verhand- 
lungen. 1893. Nos. 1-5. 1893. 
G. Stache. Jahresbericht 1892, 1. — R. Hoernes. Zur Geologie von 
Untersteiermark : X. Die Fischfauna der Cementmergel von Tiiffer, 41. — 
S. Brusina. Congeria wigida caprce (Miinst.), C. simulana, Brus. n. sp., 
und Dreissensia Munsteri, Brus. n. sp.,,46. — ^V. Pollack. Der Bergsturz 
im ' grossen Tobel ' nachst Langen am Arlberg vom 9. Juli 1892, 49. — 
G. Geyer. Vorlage des Blattes 'St. MichaeP (Zone 17, Col. IX.), 49.— 
C. M. Paul. Vorlage des Kartenblattes Znaim (Zone 10, Col. XIV.), 66. 
— ^A. Bittner. Geolo^sche Mittheilungen aus dem Gebiete des Blattes : 
Z. 14, Col. XII. Gaming-Mariazell, 65. — W. Salomon. Ueber den geo- 
logischen Ban und die Fossilien der Marmolata, 89. — J. Blaas. Diluvial- 
torf bei Hopfgarten, 91. — A. Rosiwal. Ueber einen neuen Aufschluss 
in den Potzleinsdorfer Sanden, 91. — J. Dreger. Ueber die geologischen 
Verhaltnisse der Umgebuug des Wotsch- und Donatiberges in Siidsteier- 
mark, 92. — G. A. Kock. Neue Tiefbohrungen auf brennbare Gase im 
Schlier von Wels, Grieskirchen und Eferding in Oberbsterreich, 101. — 
A. Rosiwal. Ueber einige Mineralvorkommen aus dem bohmisch- 
mahrischen Grenzgebirge, 130. — G. v. Bukowski. Ueber den Bau der 
sUdlichen Sudetenauslauier ostlich von der March, 132. 

. Kaiserlich-konigliches naturhistorisches Hof museum. An- 

nalen. Band vii. Nos. 3 & 4. 1892. 
E. Cohen. Meteoreisen-Studien II., 143. 

. . . Band viii. No. 1. 1893. 



G. Linck. Ueber das KrystallgefUge des Meteoreisens, 113. 

. Kaiserlich-konigliche zoologisch-botanische Gesellschaft. 

Verhandlungen. Jahrgang 1892. Band xlii. Quartal 1-4. 
1892-93. 

Warwick. Warwickshire Natural History and ArchaBological 
Society. Report, 1893. 1893. Presented by the Eev. P. B. 
Brodie, MjL., F.GJS. 
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Washington. Smithsonian Institution. Bureau of Ethnology. 
Seventh Annual Report of the Bureau of Ethnology to 
the Secretary of the Smithsonian Institution, 1885-86. 1891. 

. . . Bibliography of the Athapascan Lan- 
guages, by J. C. Pilling. 8vo. 1892. 

Smithsonian Contributions to Knowledge. YoL 



xxviii. 4to. 1892. 

. . United States National Museum. Annual Report 

for the year ending June 30, 1890. 1891. 
G. P. Merrill. Handbook for the Department of Geology in the U.S^ 
National Museimi, Part I., 603. 

. . . Bulletin. No. 40. 8vo. Washington, 1892. 

. . , . No. 42. A Preliminary Descrip- 
tive Catalogue of the Systematic Collections in Economic 
Geology and Metallurgy in the United States Museum. By 
E.P.Dewey. (8vo.) 1891. 

Wellington (N. Z.). New Zealand Institute. Transactions and 

Proceedings. 1891. Vol. xxiv. 1892. 
* F. W. Hutton. The Moas of New Zealand, 93.— A. Hamilton. Notes 
on Moa Gizzard-stones, 172. — ^A. Hamilton. On the Genus Aptomis^ 
with more especial reference to Aptomis defossor, Owen, 176. — H. O. 
Forbes. Preliminary Notice of Additions to the Extinct Avifauna of 
New Zealand, 186.— F. W. Hutton. On the Foliated Rocks of Otago, 
359.— F. W. Hutton. Note on the Boulders in the Port Hills, Nelson, 
365.— H. Shrewsbury. The Auckland Volcanoes, 366.— J. Park. On 
the Prospects of finding Workable Coal on the Shores of the Waitemata, 
380. — ^J. Park. On the Occurrence of Native Zinc at Hape Creek, 
Thames, 384. — J. Park. On the Occurrence of Native Silver at the 
Thames Goldfield.— T. White. On the Native Dog of New Zealand, 
640.— H. C. Field. Discoveries of Moa bones, 658.— H. C. Field. On 
the Shifting of Sand-dunes, 661.— H. C. Field. On Earthquakes in the 
Vicinity of Wanganui, 669. — G. Hogben. Notes on the Earthquake of 
the 24th June, 1891, 574.— G. Hogben. Notes on the Earthquake of 
the 6th July, 1891, in Cook Strait, 577.— C. Malfroy. On Geyser-action 
at Eotorua, 579. — H. Hill. Ruapehu and Ngauruhoe, 603. 

Wellington CoUege Natural Science Society. 22nd Annual Report, 

1891. 1892. Presented by Horace W, Monckton, Esq,, F.L,S., 

F.G.S. 
. 23rd Annual Report, 1892. 1893. Presented by Horace W, 

Monckton, Esq., F.L.S,, F,G.JS, 
Wiesbaden. Nassauischer Verein fiir Naturkunde. Jahrbiicher. 

Jahrgang xlv. 1892. 
York. Natural History Journal. Vol. xvi. No. 138. 1892. 
. . Vol. xvi. Nos. 141-144. 1892. 

. . Vol. xvii. Nos. 145-149. 1893. 

C. Sowden. To the Tasmanian Tin-Mines, 6.— J. E. Clark. The 
Earliest Mammals, 38. 

. Yorkshire Philosophical Society. Annual Report of the 

Council for 1891. 1892. 
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2. Books. 

Names of Donors in Italics, 

Admiralty. Hydrographic Department. China Sea. Report on 
the Results of Dredgings obtained on the Macclesfield Bank hy 
K.M.S. ' Penguin/ Commander W. U. Moore, R.N., April 1892. 
By P. W. Bassett-Smith. 4to. London, 1893. 

Alabama. Geological Survey. {Eugene A, Smith, State Geologist.) 
Bulletin No. 2. On the Phosphates and Marls of Alabama, by the 
State Geologist. 8vo. Montgomery, Ala., 1892. 



. . ( .) Bulletin No. 3. A Preliminary Report on 

a Part of the Lower Gold Belt of Alabama, by W. B. Phillips. 
8vo. Montgomery, Ala., 1892. 

( .) Bulletin No. 4. Report on the Geology of 



North-eastern Alabama and adjacent portions of Georgia and 
Tennessee, by C. W. Hayes. 8vo. Montgomery, Ala., 1892. 

Albarellos, N., F. Solier, P. Banon, R. Wolff, y C. Imperiale. Pozo 
Artesiano de Barracas. 8vo. Buenos Aires, 1862. Presented 
by F. J. R. CarvUa, Esq, 

Alsace-Lorraine. Abhandlungen zur Geologischen Specialkarte. 
Band v. Hefte 1 und 2. 8vo. Strassburg, 1892 und 1893. 
Purchased, 

Amalizhy, W, Ueber die Anthracosien der Perraformation Russ- 
lands. 4to. Stuttgart, 1892. 

Ueber Susswasser-Lamellibranchiata aus den carbonischen 



Bildungen des Donetz Beckens. 8vo. St. Petersburg, 1893. 

Ameghino, F, Repliques aux critiques du Dr. Burmeister sur 
quelques genres de Mammiferes fossiles de laRepublique Argentine. 
8vo. Buenos Aires, 1892. 

Andersson^ J, G, Note on the occurrence of the Paradoxides 
olandicus-zone in Nerike. 8vo. Upseda, 1893. 

. Ueber das Alter der Isochilina canaliculata-Fa,xma.. 8vo. 

Stockholm, 1893. 

Anon. The Midford Puller's Earth Refining Works, near Bath. 
8vo. Bath, 1887. Presented hy H. B. Woodward, Esq., F.G.S. 

. (B.C.Y.) The Remote Antiquity of Man not proven. 8vo. 

London, 1882. Purchased. 

Arcidiacono, S. See Ri-cco, A. 

Army Medical Department. Report for the year 1890. 8vo. 
London, 1892. 

Aveline, W. T. See Great Britain. 

TOL. XLIX. p 
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Baden. Ministerimn des Innem. Ifittheilungen der Grossherzoglicli 
Badischen Geologischeii Landesanstalt. Band 2. Heffc 3. 8vo. 
Heidelberg, 1892. Purchased. 

Banon, P. See Albarellos, N. 

Bassett-Smifch, P. W. See Admiralty. 

Bather, F. A. The Natural History of the Crinoidea. Svo, Lon- 
don, 1890. 

Some Alleged Cases of Misrepresentation. 8vo. London, 



1891. 

. The Fossil Crinoidea in the British Museum. Svo. London, 

1892. 

Bayhy, W. S. A Summary of Progress in Mineralogy and Petro- 
graphy in 1891. 8vo. Waterville, Me., 1892. 

A Summary of Progress in Mineralogy and Petrography in 



1892. 8vo. Waterville, Me., 1893. 

Beecher, C. E, Development of the Brachiopoda. Part II. 8vo. 
New Haven, 1892. 

Revision of the Families of Loop-bearing Brachiopoda. 



8vo. New Haven, Conn., 1893. 

. The Development of Terehratalia ohsoleta^ Dall. 8vo. New 

Haven, Conn., 1893. 

. See Dodge, W. W. 

Bell, F. J. See British Museum, 

Belowsky, M. See Eeiss, W. 

Bergeron, J. See Janet, C. 

Bergt, W. Ueber einen Kieseloolith aus Pennsylvania. Svo. 
Dresden, 1892. Presented hy Dr, H. B. Geinitz, F.M.O.S. 

Bernard, F. Elements de Pal6ontologie. 1^® partie. Svo. Paris, 
1893. Purchased. 

Binnie, A. R, London County Council. Report of the Chief 
Engineer on the Flow of the Thames. 4to. London, 1892. 

Blake, J, F, Catalogue of the Collection of Metallurgical Specimens 
formed by the late John Percy, Esq., M.D., F.R.S., now in the 
South Kensington Museum. With an Introduction by Professor 
Roberts-Austin. Svo. London, 1892. 

, and Thomas Leighton. Excursion to the Isle of Wight, Svo. 

London, 1891. 

Blomejield, L, Remarks on the Distribution and Movements of 
British Animals and Plants' in Past and Present Times, as 
instanced in the Nightingale and some other cases. Svo. Bath, 
1892. 
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^JBoettger, 0, Katalog der Batrachier-Sammlung im Museum der 
senckenbeigischen naturforschenden Gesellschaft in Frankfort 
am Main. 8vo. Prankfort a. M., 1892. 

Bohemia. Landesdurchforschungs Comke, Archiv der naturwissen- 
schaftlichen Landesdurchforschung von Bohmen. Band vi. No. 1. 
Svo. Frag, 1891. 
F. Sitensk^. Ueber die Torfmoore Bohmens, 1. 

. . . Band vii. No. 2. 8vo. Prag, 1889. 

A. Fric. Studien im G«biete der bohmischen Ereideformation. Die 
TepHtzer Schichten, 1. 

. ^ . . Band vii. No. 3. 8vo. Prag, 1890. 

J. Hanamann. Ueber die chemische Zusammensetzimg verscbiedener 
Ackererden und Geateine Bohmen's und iiber ibren agronomiscben 
Wertb, 1. 

. . . Band vii. No. 4. 8vo. Prag, 1891. 

J. Kjqci. Geolo^scbe Karte von Bobmen. Section vi. Mit Er- 
lauterung von A. Fric. (Maasstab aooinnrO 

. . . Band viii. No. 1. 8vo. Prag, 1891. 



Bonney, T. G. On the so-called 'Gneiss' of Carboniferous age 
at Guttannen, Canton Berne, Switzerland. 8vo. London, 1892. 

Petrological Notes on the Euphotide or Saussurite-smaragdite 



Gabbro of the Saasthal. Svo. London, 1892. 

— . Note on the Nufenenstock (Lepontine Alps). Svo. London, 
1893. 

— . On some Schistose 'Greenstones' and allied Homblendic 



Schists from the Pennine Alps, as illustrative of the Effects of 
Pressure-metamorphism. Svo. London, 1893. 

. On a Secondary Development of Biotite and of Hornblende in 

Crystalline Schists from the Binnenthal. Svo. London, 1893. 

Boule, M. See Gaudry, A, 

Breton, L, Etude sur Tetage carbonif&re du Bas-Boulonnais. Svo. 
Saint-Etienne, 1891. 

British Museum. Catalogue of the British Echinoderms iu the 
British Museum (Natural History), by F. Jeffrey Bell. Svo. 
London, 1892. Presented by the Trustees, 

Brodie, P, B. President's Address, 1892, to the Warwickshire 
Naturalists' and Archseologists' Field Club. 1892. 

. Keminiscences of a Search for Fossil Insects : Where and 

How to find them. 8vo. Warwick, 1892. 

Brought Bennett H, On Mine Surveying. (Cantor Lectures.) 
Svo. London, 1892. 

Brown^ H. Y. L. See South Australia. 

jp2 
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Brown, J, Allen, On the Continuity of the Palaeolithic and Neo- 
lithic Periods. 8to. London, 1892. 

Bruhns, W. See Rath, G. v. 

Brusina, Spiridion. Eossile Binnen-Mollusken aus Dalmatien, 
Kroatien und Slavonien. 8vo. Agram, 1874. Presented by 
Prof, T. Rujpert Jones, F.E.S., F.GJS. 

. Pauna Possile Terziaria di Marknsevec in Croazia. 8vo. 

Zagreb (Agram), 1892. Presented by Prof. T, Bupert Jones,. 
F.E,S., F.G,S, 

Buckler, W., and H. T. Stainton. The Larvse of the British Butter- 
flies and Moths. Vol. v. 8vo. London, 1893. {Bay Society,) 

Buchnan, S, S, Yererbungsgesetze und ihre Anwendung auf den 
Menschen. 8vo. Leipzig, 1893. 

, and F, A, Bather, The Terms of Auxology. 8vo. Leipzig, 

1892. 

Burton, W. K. SeeMihie, J. 

BuRz, K. See Rath, G. v. 

Cameron, A, O, 0, Excursion to Wobum Sands and Sandy. 8vo. 
London, 1892. 

. On the Continuity of the Kellaways Beds over extended 

Areas near Bedford, and on the Extension of the Fuller's-Earth 
Works at Woburn. 8vo. London, 1892. 

Cameron, P. A Monograph of the British Phytophagous Hymeno- 
ptera (Cynipidae and Appendix). Vol. iv. 8vo. London, 1893. 
{Ray Society,) 

Canada. Geological and Natural History Survey, Catalogue of 
Canadian Plants. Part vi., Musci, by John Macoun. 8vo. 
Montreal, 1892. 

. . Contributions to Canadian Micro-Palaeontology. 

Part iv., by D. Rust. 8vo. Montreal, 1892. 

Contributions to Canadian Pala&ontology. Vol. i., 



by J. F. Whiteaves. Part iv., 6. The Fossils of the Devonian 
Rocks of the Islands, Shores, or immediate vicinity of Lakes 
Manitoba and Winnipegosis. 8vo. Ottawa, 1892. 

Capellini, G, Commemorazione del Socio Sir Riccardo Owen. 4to. 
Rome, 1893. 

Carez, L, France. [Extrait de I'Annuaire Geologique Universel, 
1890.] 8vo. Paris, 1892. 

. Grande Bretagne. [Extrait de TAnnuaire Geologique Uni- 
versel, 1890.] 8vo. Paris, 1892. 
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CareZy L, Jurassique. [Extraifc de rAmniaire Geologique Uni- 
versel, 1890.] 8vo. Paris, 1892. 

Revue annuelle de Geologie. [Revue Generale des Sciences.] 



8vo. Paris, 1892. 
Varruthers, G. T, The Cause of Gravity. 8vo. Inverness, 1892. 

€ayeux, L, Composition mineralogique des Sables glauconieux 
iandeniens. 8vo. Lille, 1891. 

Diffasion des trois formes distinctes de I'Oxyde de Titane 



dans le cretace du Nord de la France. 8vo. Lille, 1891. 

La Craie du Nord de la France et la Boue h, Globigerines. 



8vo. Lille, 1891. 

— . La Craie du Nord est bien du Depot terrigene ; et sur un 
Calcaire moderne ooncretionne avec Diatomees de Saint-Nectaire- 
le-Bas (Puy-de-D6me). 8vo. Lille, 1891. 

— . Sur I'existence d'un gisement de Blende et de Gralene dans 
le departement du Nord. 8vo. Lille, 1891. 

— . Notes BUT la Glauconie. 8vo. Lille, 1892. 



Chapmariy F, On Oolitic and other Limestones with Sheared 
Structure from Ilfracombe. 8vo. London, 1893. 

Choffat, P. See Portugal. 

ClurJc, W. B. The Surface Con%uration of Maryland. 4to. 
Baltimore, Md., 1893. 

Clarke, J. M. >Sfee New York. 

Claypole, E, W. The Continents and the Deep Sea. 8vo. Roches- 
.. ter,.N.Y., 1891. 

. Traces of the Ice Age in the Flora of the Cuyahoga Valley. 

8vo. Cleveland, Ohio, 1891. 

On the Structure of the American Pteraspidian Palceasjpis 



(Claypole), with Remarks on the Family. 8vo. London, 1892. 
— . The Head of DinkUhys. 8vo. Rochester, N.T., 1892. 



Cole, 6r. A. J, County Dublin, Past and Present. 8vo. Dublin, 
1892. 

Aids in Practical Geology. 2nd edition. Revised. 8vo. 



London, 1893. 

Collins, «/. H. On the Origin and Development of Ore Deposits in 
the West of England. Part ii. 8vo. , 1892. 
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Collins, J, H, Seven Centuries of Tin Production in the "West of 
England. 8vo. Truro, 1892. 

A Working List of the Palaeozoic Fossils of Cornwall, 



Svo. Penzance, 1893. 

Comeliussen, 0. A. See Norway. 

Cortese, E. See Italy. 

Cotteau, O, Les Delegues des Sodetes Savantes k la Sorbonne en 
1890. 8vo. Auxerre, 1890. 

. Paleontologie Frangaise. Terrains Tertiaires. fioc^nOy 

fichinides. Tome ii. livr. 21-25. 8vo. Paris, 1890-92. 

fichinides nouveaux ou pen connus. 9* Article. 8vo» 



Paris, 1891. 

. La Geologic au Congres de Limoges en 1890. 8vo. 

Auxerre, 1891. 

. Les fichinides flocenes de la Loire-Inferieure et de la 

Yendee. 8vo. Nantes, 1891. 

. Note sur le genre Echinolampcu. Svo. Paris, 1891. 

. Notice sur Vffemipneustes oculatus (Drapiez), Cotteau, de la 

Craie de Ciply et les autres especes du genre ffemipneustes. Svo. 
Brussels, 1891. 

, A. Peron, et G. Gauthier. flchinides fossiles de I'Algerie. 

Dixi^me Fascicule. £tages Miocene et Pliocene. Svo. Paris, 
1891. 

Crane, Agnes, Kecent Eesearches in the Anatomy and Develop- 
ment of the Brachiopoda. Svo. London, 1892. 

. Sir Kichard Owen's Eesearches on the Invertebrata. Svo. 

London, 1893. 

. The Distribution and Generic Evolution of some Kecent 

Brachiopoda. Svo. London, 1893. 

Credner, H, Ueber die geologische Stellung der Elinger-Schichten. 
Svo. Leipzig, 1892. 

. The Geological Survey of the Kingdom of Saxony. Svo. 

Leipzig, 1893. 

Crouch, E. A. An Illustrated Introduction to Lamarck's Concho- 
logy. 4to. London, 1827. Purchased, 

Cuinot, L, See Janet, C. 

Dahll, T. See Norway. 
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Dakyns, J. E. See Great Britain. 

DaU^ W, H, Determinatioii of the Dates of Publication of Con- 
rad's * Fossils of the Tertiary Formation ' and ' Medial Tertiary/ 
8vo. Washington, 1893. 

Baubree^ A, Notice sur Nicolas de Kokscharow. Svo. Paris, 
1893. 

Dam, J, W, On the Fossil Fish-remains of the Coal Measures of 
the British Islands. Part I. Pleuracanthidae. 4to. Dublin, 
1892. 

Davis, W. M. The Lost Volcanoes of Connecticut. Svo. New 
York, 1891. Presented hy W. WhitaJcer, Esq., F.B.S., F.G.S. 

Day, D. T. See United States. 

Delano^ W. H, Twenty Tears' Practical Experience of Natural 
Asphalt and Mineral Bitumen. 8vo. London, 1893. 

Delebecque, A, Atlas des Lacs Frangais. Fol. Paris^ 1893. 

Dewalque, G. Observations sur la corr^ation des diverses bandes 
considerees comme frasniennes par M. Stainier. 8vo. Liege, 
1892. 

Diller, J, S, Geology of the Taylorville Region of California. 
8vo. Rochester, N.T., 1892. 

Mica-peridotite from Kentucky. 8vo. New Haven, Conn., 



1892. 

Dodge, W. W., and G. E, Beecher, On the Occurrence of Upper 
Silurian Strata near Penobscot Bay, Maine. 8vo. New Haven, 
Conn., 1892. 

Doelter, C. Edelsteinkunde. 8vo. Leipzig, 1893. Purchdsed. 

BoUfus^ G. F, Relations stratigraphiques de I'Argile k Silex. 
8vo. Paris, 1891. 

. Bryozoaires. [Annuaire Geologique Universel, 1890.] 

8vo. Paris, 1892. 

Coelent^res, Spongiaires, Foraminif^res, Radiolaires. [An- 



nuaire Geologique Universel, 1890.] 8vo. Paris, 1892. 

Crustaces Inferieurs. [Annuaire Geologique Universel, 



1890.] 8vo. Paris, 1892. 

. Groupe Quatemaire. [Annuaire Geologique Universel, 

1890.] 8vo. Paris, 1892. 

BouglaSf James, Biographical Sketch of Thomas Sterry Hunt. 
8vo. Am. Inst. Mining Eng., 1892. 
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DresdeD. Kgl. Mineralogisch-Geologisches und Praehistorisolies 
Museum (Nachtrag zu dem Piihrer durch dasselbe). 8vo. 
Dresden, 1892. Presented by Dr. H, B, Geinitz, F.M.G^S. 

Bumble, E, T. See Texas. 

Dunn, E. J. See Victoria. 

Duparc, L,, et L. Mrazec. La Structure du Mont-Blanc. Svo. 
Geneva, 1893. 

, . Sur quelques Bombes volcaniques de TEtna des Erup- 
tions de 1886 et 1892. 8vo. Geneva, 1893. 

Sur un Scbiste k Chloritoide des Carpathes. Svo. 



Paris, 1893. 

Dutch East Indies. See Pebiodicals. Amsterdam. 

Edinburgh Museum of Science and Art. (Science and Art Depart- 
• ment.) Guide to Gallery containing Geological Survey and other 

Collections illustrative of Scottish Geology and Mineralogy. 8vo. 

Edinburgh, 1892. Presented by L. L, BelinfanU, Esq,, B.Sc. 

England and Wales. Geological Survey. See Great Britain and 
Ireland. 

Etherid(/e, R,, Jun, See Jack, JB. L,, and South Australia. 

Felix, J,, und H. Lenk. Ueber die tektonischen Verhaltnisse der 
Republik Mexiko. 8vo. Berlin, 1892. 

Finland. OeologisJca Undersokning, Beskrifning till Kartbladet. 
Nos. 18-21. 8vo. Helsingfors, 1890, 1891, 1892. 

FisTier, 0. Appendix to the Second Edition of 'Physics of the 
Earth's Crust.' 8vo. London, 1891. 



— . On Theories to account for Glacial Submergence. Svo. 
London, 1892. 

— . The Hypothesis of a Liquid condition of the Earth's Inte- 
rior considered in connexion -wSth Professor Darwin's theory of 
the genesis of the Moon. Svo. Cambridge, 1892. 

On the Thickness, Expansion, and Eesulting Elevation of 



Marine Deposits. Svo. London, 1893. 

Florence. Comune di Pirenze. Relazione della Commissione 
incaricata dello studio di un nuovo acquedotto Fiorentino. 4to. 
Florence, 1893. Presented by Prof.Igino Cocchi, F.C.G.S. 

Ford, F. A. Le L^man. 2 vols. Svo. Lausanne, 1892. Pur^ 
chased. 

Fox-Strangways, C. See Great Britain. 
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France. Depdt de la Marine, Catalogue par ordre geographique 
dee Cartes, Plans, Vues de Cotes, &c. 8vo. Paris, 1893. 

. Ministere des Travaux Publics. Bulletin des Services de la 

Carte G^logique de la France et des Topographies Souterraines. 
Tome iv. 1892-93. I^os. 28-31. 8vo. Paris, 1892. Pur- 
chased, 

. Ministhre des Travaux Publics, Etudes des Gites Mineraux 



de la France. Bassin Houiller et Pennien de Brive. Fasc. i. 
Stratigraphie, par Georges Mouret. 4to. Paris, 1891. 

— . Fasc. ii. Flore Fossile, par R. Zeiller. 



4to. Paris, 1892. 

Frazer, Persifor, Thomas Sterry Hunt, M.A., D.Sc, LL.D. F.R.S. 
[Obituary Notice.] 8vo. Minneapolis, 1893. 

Fric, A. See Bohemia. 

Fritsch, A, Fauna der Gaskohle und der Kalksteine der Perm- 
formation Bohmens. Band iii. Heft 2. 4to. Prag, 1893. 

Gavdry, A. Excursion dans TAmerique du Nord. 8vo. Paris, 
1891. 

. JJIchthyosatirus Burgundice, 8vo. Autun, 1892. 



. Les Pythonomorphes de France. 4to. Paris, 1892. 

, et M. Boule, Materiaux pour THistoire des Temps Quater- 

naires. Fasc. 4. 4to. Paris, 1892. 

Gauthier, G. See Cotteau, O, 

Gilbert, G. K, Continental Problems. 8vo. Rochester, 1893. 

. The Moon's Face. A Study of the Origin of its Features. 

8vo. Washington, 1893. 

Gilpin, Edwin, Jun. Minerals of Nova Scotia. 8vo. Halifax, 
N.S., 1893. 

. The Use of Safe Explosives in Coal Mines. 8vo. — , 1893. 

. See Nova Scotia. 

Glocker, E. F. Geognostische Beschreibung der preussischen 
Oberlausitz, theilweise mit Beriicksichtigung des sachsischen 
Antheils. (With Maps.) 8vo. Gorlitz, 1857. Purchased. 

Goodchild, J. G, Some Observations upon the Natural History of 
Gypsum. 8vo. London, 1889. 

. The Helm Wind. 8vo. Carlisle, 1889. 

. The History of the Eden and of some Rivers adjacent. 

8vo. Carlisle, 1889. 

An OutliDe of the Geological History of Upper Swaledale. 



8vo, Birmingham, 1890. 
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GoodchUd^ J. O, Excursion to Edenside. 8vo. London, 1890. 

Notes on some Observed Eates of Weathering of lime- 



stones. 8yo. London, 1890. 

On some of the Modes of Eormation of Goal Seams. 8yo. 



• Edinburgh, 1890. 

. Notes on some of the Limestones of Cumberland and West- 
morland. 8vo. Carlisle, 1891. 

. How to take Impressions of Possils. 8vo. London, 1892. 

. Note on a Granite Junction in the Ross of Mull. 8va. 

London, 1892. 

. Notes on the Coniston Limestone Series. 8vo. London, 

1892. 

. Notes on the Glacial Phenomena of Upper Ribblesdale. 

8yo. Birmingham, 1892. 

. Notes on the Water Supply of Edenside. 8vo. Carlisle, 

1892. 

. Observations on the New Red Series of Cumberland and 

Westmorland, with especial reference to classification. 8vo. 
Carlisle, 1892. 

. The St. Bees Sandstone and its Associated Rocks. 8vo. 

Londo^, 1892. 

Notes on the Construction of Topographical Models. 8vo. 



Edinburgh, 1893. 

. See McmcJcton, Horace W. 

Great Britain and Ireland. Geological Survey. England and 
Wales. Memoirs. The Geology of the Country around Wigan, 
by E. HuU and J. W. Salter. 8vo. London, 1862. 

. . . . (93 S.W.) The Geology of the 

Carboniferous Rocks north and east of Leeds, and the Permian 
and Triassic Rocks about Tadcaster. By W. T. Aveline, A. H. 
Green, J. R. Dakyns, J. C. Ward, and R. Russell. 8vo. Lon- 
don, 1870. 



— . . . . (87 S.W.) The Geology of the 

neighbourhood of Wakefield and Pontefract, by A. H. Green and 
R. Russell. 8vo. London, 1879. 

— . . . . The Jurassic Rocks of Britain. 



Yols. i. & ii. Yorkshire. By C. Eox-Strangways. 8vo. Lon- 
don, 1892. Presented by the Director-General, 

— . . Ireland. Explanatory Memoirs to accompany 

Sheets 1, 2, 5, 6 & 11 ; 3, 4, 5, 9, 10^ 11, 15 & 16 ; 7^; 12; 
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13; 14; 17; 18; 19; 20; 21, 28 & 29; 22, 23, 30 & 31; 24 



2^', 27; 31&32; 33; 34; 35; 37,38 & 29; 39,40,51 <fe 62 

41,53^64; 42 & 43; 44; 46; 46; 47; 48; ivSoTei 

54&42; hh% 66; 68; 69; 60&71; 60, 61 & 71 ; 62 & 73 

63&74;66;66&67;68&69;70;76;76&77; 78, 79 & 80 

81 & 82 ; 83 & 84 ; 86, 87 & 88 ; 91 & 92 ; 93 & 94; 95 

96, 97, 106 & 107; r63^104 & 113 ; 105 & 114; 115 & 116 
117 & 118; 120; 121 & 130; 126; 127; 127 n. ed.; 129 
133; 135; 136; 137; 138 & 139; 164; 158 & 159 

169,170,180&18i ; 185 & 186; 1877195 & 196; 188 & 189 
192 & 199 ; 193; 197 & 198; 134. 8vo. Dublin. (Various 
dates.) Presented hy the Director-Oeneral. 

Great Britain and Ireland. Geological Survey. Ireland. list of 
Papers published on the Geology of the North of Ireland and 
adjoining Districts, arranged by E. T. Hardman. 8vo. Dublin, 
1872. Presented hy the Director-Oeneral, 

. . Scotland. Memoirs. Explanation of Sheet 76. 

Central Aberdeenshire. 8vo. Edinburgh, 1890. Presented hy 
the Director-General, 

. . Mineral Statistics for the years 1853 and 1854, 

1866, 1869, 1860, 1861, Appendix to 1861, 1864, 1865, 1866, 
1874. 8vo. London, 1865-75. Presented hy the Director- 
Oeneral, 

. Home Office. Mineral Statistics for the years 1882, 1883, 

1884. 4to. London, 1883-86. Presented hy the Mining 
Record Office. 

. Mines and Minerals. Mineral Statistics of the United King- 
dom of Great Britain and Ireland, with the Isle of Man, for the 
year 1892, 4to. London, 1893. Presented hy the Secretary of 
StaUfor the Home Department. 

. Mines. List of the Plans of Abandoned Mines deposited 

in the Home Office. Corrected to 31st December, 1892. 4to. 
London, 1893. Presented hq Dr. G. Le Neve Foster, F.E,S., 
F.O.S. 

. . Tear 1892. Summaries of the Statistical Portion 

of the Eeports of Her Majesty's Inspectors of Mines. 4to. Lon- 
don, 1893. Presented hy Dr. G. Le Neve Foster, FM.S., FG.S. 

Green, A. H. See Great Britain and Whitdker, W. 

Oresley, W. S. Note on Anthracite ' Coal- Apples ' from Pennsyl- 
vania. 8vo. [Am. Inst. Mining Engineers.] 1893. 
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Groth, p. Uebersichtstabelle der 32 Abtheilungen der Krystall- 
fonnen, mit Erlauterungen, Beispielen, und graphischer Darstel- 
lung nach Gadolin. 8vo. Leipzig, 1892. Purchased, 

Oiimhel, C, W, von, Ueber anstehenden Radiolarien- Jaspis in der 
Schweiz. 8vo. Stuttgart, 1892. 

Geologische Mittheilungen iiber die Mineralquellen von 



St. Moritz in Oberengadin und ihre Nachbarschaft, nebst Bemerk- 
ungen uber das Gebirge bei Bergiin und die Therme von Pfafers. 
8vo. Munich, 1893. 

— . See Dresden. 



Gunn, John, M.A., F.G.S., Memorials of, being some account of the 
Cromer Forest-Bed and its Fossil Mammalia, and of the associated 
Strata in the Cliffs of Norfolk and Suffolk, from the MS. notes of 
the late John Gunn ; with a Memoir of the Author. Edited by 
Horace B. Woodward, F.G.S., with the assistance of E. T. New- 
ton, F.G.S. 8vo. Norwich, 1891. Presented hy Mrs, Ounn 
through Horace B, Woodward^ Esq,, F,G,S, 

Gwinnell, W. F, The RhaBtic Deposits of Britain : being a chapter 
of Geological History. 8vo. ? 

Hall, J, See New York. 

Hanamann, J. See Bohemia. 

Hardman, E. T. See Great Britain. 

Hcirle, E, Le Repaire de Roc-Traucat (Ariege) et notes sur les 
Megaceros, Castors, Hyenes, Saigas et divers Rongeurs Quater- 
naires du Sud-ouest de la France. 8vo. Toulouse, 1892. 

Les Breches a Ossements de Montousse (Hautes-Pyrenees), 



suivi d'appendices sur des flquidees, Rhinoceros, Bovidees et 
Marmottes Quaternaires du Sud-ouest de la France. 8vo. Tou- 
louse, 1892. 

Harrington, H. See Texas. 

Harrison, W, J, Proposal for a National Photographic Record and 
Survey. 8vo. London, 1892. 

Hatch, F. H. Text-book of Petrology. 8vo. London, 1892. 
Purchased, 

. See Posewitz, T. 



Haushofer, K. Leitfaden fiir die Mineralbestimmung. Syo. 
Braunschweig, 1892. Purchased, 

Holland, A. See Norway. 

Henry, James, ^neidea. Indices. 8vo. Meissen, 1892. Pre- 
sented hy Br, James Henry* s Trustees. 
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Herrick, C. L. See Minnesota. 

Hemes, K. S. See Monckton, Hora/ce W. 

Hesse. Gfrossherzogliches Ministerium des Innem. Geologische 
Landesanstalt zu Bamistadt. Erlauterangen znr geologischen 
Karte. Lief. II., Blatt Darmstadt. 8vo. Darmstadt, 1891. 

— . Lief, n., Blatt Morfelden. Svo. 



Darmstadt, 1891. 

. See Periodicals. Darmstadt. 

Heusser, J. C, y G. Claraz. Ensayos de un conocimiento geognos- 
tico-fisico de la Provincia de Buenos Aires. I. La Cordillera 
entre el cabo Corrientes y Tapalqne. 8vo. Buenos Aires, 1863. 
Presented hy F, J, B. Carulla, Esq. 

Hill, B, T, Notes on the Texas-New Mexican Region. 8vo. 
Rochester (N.Y.), 1891. 

. Preliminary Notes on the Topography and Geology of 

Northern Mexico and South-west Texas, and New Mexico. 8vo, 
Minneapolis, 1891. 

The Geologic Evolution of the non-mountainous Topography 



of the Texas Region. 8vo. Minneapolis, 1892. 

— . The Cretaceous Eormations of Mexico and their relations to 
North American Geographic Development. 8vo. New Haven, 
Conn., 1893. 

. The Deep Artesian Boring at Galveston, Texas. 8vo. New 

Haven, Conn., 1893. 

. The Occurrence of Hematite Iron Ores in Mexico. "With 



notes on the Associated Igneous Rocks by W. Cross. 8vo. New 
Haven, Conn., 1893. 

— . See Texas. 



ffinde, G, J, On Falceosaccus Dawsoni, Hinde, a new Genus and 
Species of Hexactinellid Sponge from the Quebec Group (Ordo- 
vician) at Little Metis, Quebec, Canada. 8vo. London, 1893. 

Hodson, O, A Consideration of some of the Conditions requisite for 
obtainiDg Underground Water Supplies. 8vo. Loughborough, 
1893. 

Hoemes, R. Erdbebenkunde. 8vo. Leipzig, 1893. Purchased, 

Holmes, T. V, The New Railway between Upminster and Rom- 
ford. 8vo. Buckhurst Hill, 1893. 

Hophinson, John, Charles Darwin. An Address. 8vo. Hert- 
ford, 1893. 

. See Royal Commission on Metropolitan Water Supply. 
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ffowley, J. p. The Mineral Eesources of Newfoundland. 8vo. 
St. John's, N.F., 1892. 

— . Presented by the Secretary of State for the 



Colonies. 

. See Newfoundland. 

EucUeston, W. H,, and E. Wilson. A Catalogue of British Jurassic 
Gasteropoda, comprising the Genera and Species hitherto de- 
scribed, with references to their Geological Distribution and to 
the Localities in which they have been found. Svo. London, 
1892. (Two copies.) 

Hull, E. How the Waters of the Ocean became Salt. 8vo. Lon- 
don, 1893. 

. See Great Britain. 

ffume, W. F. Notes on Russian Geology. 8vo. London, 1892. 

Hutchinson, H. N, Deep Sea Deposits. 4to. London, 1893. 

. Extinct Monsters. 8vo. London, 1892. 

Huttm, F, W. The Moas of New Zealand. 8vo. Wellington, 
N.Z., 1892. 

Imperiale, C. See Albarellos, N. 

India. Geological Survey, Memoirs. Contents and Index of the 
Twenty Volumes 1859-1883, by W. Theobald. 8vo. Calcutta, 
1892. 

. . . Palaeontologia Indica. Index up to 1891, 

by W. Theobald. 4to. Calcutta, 1892. 

. . Records. Vol. xxv. Parts 2-4. 1892. 

. . . VoL xxvi. Part 1, 1893. 1893. 

. . See also Periodicals. London. Imperial Institute. 



Ireland. Geological Survey. See Great Britain and Ireland. 

Irving, A, The Bagshot Beds of Bagshot Heath (a rejoinder). 8vo. 
Wellington College, 1892. 

Italy. R. UflScio Geologico. Memorie descrittive della Carta Geo- 
logica d'ltalia. Vol. vii. Descrizione geologico-petrografica delle 
Isole Eolie da E. Cortese e V. Sabatini. 8vo. Rome, 1892. 

Vol. viii. Descrizione geologico-mineraria 



dei dintomi di Massa Marittima in Toscana da B. Lotti. 8vo. 
Rome, 1893. 

Jack, Robert L. See Queensland. 

and Bobert Etheridge, Jun, The Geology and Palasontology 

of Queensland and New Guinea, with Sixty-eight Plates and a 
Geological Map of Queensland. 8vo. Brisbane, 1892. 
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Jaclc8(m^ James. Socotra. 8vo. Paris, 1892. 

Tableau de Diverses Vitesses exprimees en Metres par 



Seoonde. Svo. Nice, 1893. 

Jacquot, E. £tudes geologiques snr le Bassin Houiller de la Sarre, 
faites en 1847, 1848 et 1850. 8vo. Paris, 1853. Purchased. 

James, J. F. Manual of the Palaeontology of the Cincinnati 
Group. Parts iii. & iv. 8vo. Cincinnati, 1892-93. 

The Preservation of Plants as Fossils. 8vo. Cincinnati, 



1892. 

Janet, C, Note sur un Echinocorys carinatiis presentant neuf pores 
genitaux. 8vo. Paris, 1890. 

. Note sur les conditions dans lesquelles s'est eflfectue le D^p6t 

de la Craie dans le Bassin Anglo- Parisien. 8vo. Paris, 1891. 

. Note sur trois nouvelles Belemnites senoniennes. 8vo. 

Paris, 1891. 

, et J. Bergeron. Excursions geologiques aux environs de 

Beauvais. 8vo. Beauvais, 1883. 

-, et L. CuSnot. Note sur les orifices genitaux multiples. 8vo. 



Paris, 1891. 

Jannettaz, E. Notice sur les Travaux Scientifiques de, 4to. Paris, 
1892. 

. Nouvelles recherches sur la propagation de la chaleur dans 

les corps cristallis^s, et notes sur les grenats noirs des Pyrenees. 
8vo. Paris, 1892. 

Jervis, W. P. Riccardo Owen. 4to. Florence, 1893. 

John, 0. V. Ueber den Moldavit oder Bouteillenstein von Eadomilic 
in Bohmen. 8vo. Vienna, 1889. 

. Natiirliches Vorkommen von Humussaure in dem Falkenauer 



Kohlenbecken. 8vo. Vienna, 1891. 

. Ueber die chemische Zusammensetzung des sogenannten 

Taraspits von Vulpera bei Tarasp in der Schweiz und der Miemite 
iiberhaupt. 8vo. Vienna, 1891. 

. Ueber die chemische Zusammensetzung der Pyrope und 

einiger anderer Granate. 8vo. Vienna, 1892. 

Ueber die chemische Zusammensetzung verschiedener Salze 



aus den k. k. Salzbergwerken von Kalusz und Aussee. 8vo. 
Vienna, 1892. 

Jones, T. Rupert. Biographical Notice of. [Extract from the 
Geological Magazine.] 8vo. London, 1892. 



Digitized by LjOOQ IC 



2l6 ADDITIONS TO THE UBBABT. [NoV. 1 893, 

JoneSy T, Rupert Coal : its nature, origin, position, and extent ; 
and its range undej the South of England. 8vo. Hertford, 1893. 

, and Henry Woodward, A Monograph of the British Palaeo- 
zoic Phyllopoda (Phyllocarida, Packard). Part ii. Some Bivalved 
and Univalved Species. 4to. London, 1892. 

JvJces-Browne, A, J, The Building of the British Isles. Second 
edition. 8yo. London, 1892. 

. The Student's Handbook of Physical Geology. Second 

edition. Eevised. 8vo. London, 1892. 

Kalteyer, G. H. See Texas. 

Katzer, F. Geologie von Bohxnen. 8vo. Prag, 1889-92. (With 

™^P' 72^00- P'^roha^^d. 

Kayser, E, Beitrage ziir Beurtheilung der Frage nswih einer einst- 
maligen Vergletscherung des Brockengebietes. 8vo. Berlin, 
1892. 

Beitrage zur Kenntniss der Fauna der Siegenschen Grau- 



wacke. 8vo. Berlin, 1892. 

Text-book of Comparative Geology. Translated and Edited 



by Philip Lake, 8vo. London, 1893. 

Kendall, J. D. The Iron Ores of Spain. 8vo. Newcastle-on- 
Tyne. 1892. 

Kjerulf, T. See- und Thalbildung : vier Beispiele aus Norwegen, 
8vo. Halle a. S., 1881. Purchased. 

Knop, A, Der Kaiserstuhl im Breisgau. 8vo. Leipzig, 1892. 

. . . Purchased, 

Komen, A. von. Das Norddeutsche TJnter-Oligocan und seine 
MoUusken-Fauna. . lief. 4. 8vo. Berlin, 1892. 

. Ueber die Fauna der alt-tertiaren Schichten im Bohrloche 



von Lichterfelde bei Berlin. 8vo. Berlin, 1892. 

Krasnopolsky, A. See Eussia. 

Krejui, J. See Bohemia. 

Kroustchoff, K, de, Note sur une inclusion d'une eucrite h ensta- 
tite dans le basalte de Wingendorf pres de Laban en Silesie, 
8vo. Paris, 1887. 

. Sur de nouveaux precedes de reproduction artificielle de la 

silice cristallis^e et de Torthose. 4to. Paris, 1887. 

. Ueber kiinstlichen Magnesiaglimmer. 8vo. Vienna, 1887. 

Beitrage zur Petrographie Volhyniens und Eusslands. 8vo. 



Vienna, 1888. 
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Krouatchoff, K, de. Notice sur la granulite variolitique de Foni^ 
pres de Ghittorrai (Sardaigne). 8vo. Paris, 1888. 

. Liste des Principaux Travaux Mineralogiques, Geologiques, 

Petrographiques et Chimiques de. 8vo. St. Petersbourg, 1891# 

-. Russische Albite. 8vo. Stuttgart, 1891. 

Sur la formation de la Toungouska Pierreuse (Siberie sep- 



tentrionale). 4to. Paris, 1891. 

. Sur la th^rie des feldspaths de M. Tschermak. 4to. Paris, 

1891. 

. Ueber das Gestein der Insel Walamo im Ladogasee. 8vo. 

Stockholm, 1891. 

Ueber ein neues aussereuropaisches Leucitgestein. 4to. 



St. Petersburg, 1891. 

. Ueber ein palaozoisches Leucitgestein. 8vo. Stuttgart, 1891. 

. Ueber kiinstliche Hornblende. 8vo. Stuttgart, 1891. 

. Vorlaufige Mittheilung iiber die von Herm J. Lopatin an 

der Steinigen (Podkamennaja) Tunguska gesammelten Gesteine. 
4to. St. Petersburg, 1891. 

. Ueber zwei neue Mineralsynthesen. 4to. St. Petersburg^ 

1892. 

Kuch, E. See Eeiss, W. 

Lacroix^ A. Min^ralogie de la France et de ses Colonies. Tome i. 
I'* Partie. 8vo. Paris, 1893. Purchased. 

Lake^ Philip, See Kayser, E. 

Landero, C, F. Sinopsis Mineralogica, 6 catdlogo desoriptivo de los 
minerales. 8vo. Mexico, 1891. 

Laj^parent^ A. de, Les Anciens Glaciers. 8vo. Paris, 1892. 

. Note sur les Eoches &uptives de I'lle de Jersey. , 8vo. 

Brussels, 1892. 

. Traits de Geologic. 3® edition. 2** Partie. Fascicule 4. 

1893. Purchased. 

Leighton, Thomas. See BlaJce, J. F. 

Lenk, H. See Felix, J. 

Lentberie, C. Le Ehone. Histoire d'un Fleuve. 2 vols. 8vo. 
Paris, 1891. Purchased. 

Lesley, J. P. See Pennsylvania. 
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Livy, Michel^ et Murder-Chalmas, M^moire sur les diverses formes 
aSTectees par le r^seau el^mentaire du Quartz. 8vo. Paris, 
1892. 

Uetard, — . See (Ehlert, D. P. 

Lohley, J. Logan, The Supply of Water to London in the near and 
distant future. 2nd edition. Svo. London, 1892. 

Locard, A. Les Coquilles Marines des Cotes de France. Svo. 
Paris, 1892. Purchased. 

Lossen, K, A, Gabbro mit Banderung vom Barenstein im Eadauthal. 
Svo. BerUn, 1891. 

. Ueber die fraglichen Tertiarablagerungen im Gebiet der 

Elbingeroder Mulde und ihre wahrscheinlichen Beziehungen zur 
Braunkohlenformation des nordlichen Harzrandes. 8vo. Wer- 
nigerode, 1891. 

Lotti, B. See Italy. 

Lugeon, — . See Eenevier, E, 

Lyman, B, S, Shippen and Wetherill Tract. Svo. Philadelphia, 
1893. 

Macoun, J. See Canada. 

Maitland, A, O. See Queensland. 

Manchester Museum, Owens College. Museum Handbooks. Cata- 
logue of Type Fossils. Svo. Manchester, 1893. Presented hy 
the Curator, 

Mantell, G. Thoughts on a Pebble, or a First Lej^son in Geology. 
Sixth edition. Svo. London, 1842. Purchased, 

Margerie, Emm. de, et Fr. Schrander. Aper§u de la Structure Geo- 
logique des Pyrenees. Svo. Paris, 1892. 

Marsh, 0. C, Restoration of Claosaurus and Ceratosaurus, Bestor- 
ation of Mastodon americanus, Svo. New Haven, Conn., 1892. 

. A New Cretaceous Bird allied to Hesperorrds, Svo. New 

Haven, Conn., 1893. 

. Eestorationof-4wc^wawn^«. Svo. New Haven, Conn., 1893. 

Scientific Publications of, 1861-1892. [List of.] Svo. 



New Haven, Conn., 1893. 



. The Skull and Brain of Glaosaurus, Svo. New Haven, 

Conn., 1893. 

Meli, B, Resoconti della X^ Adunanza Generale Estiva tenuta 
dalla Society Geologica Italiana in Sicilia dal 2 al 12 Ottobre 
1891. Svo. Rome, 1892. 

. Sopra alcuni resti di Mammiferi Fossili nei Terreni Quater- 

nan della Provincia di Roma. Svo. Rome, 1892. 
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Mercalli, G. See Bicco, A. 

Merrill, G, P. Handbook of the Department of Geology in the 
U.S. I^ational Museum. Part 1. 8vo. Washington, 1892. 



. On some Basic Eruptive Eocks in the Yicinity of Lewiston 

and Auburn, Androscoggin Co., Maine. 8vo. ' Minneapolis, 
1892. 

-, and R, L. Packard, On an Azure-blue Pyroxenic Rock from 



the Middle Gila, New Mexico. 8vo. New Haven, Conn., 1892. 

Meschinelli, A., et X. Squinabol. Flora Tertiaria Italica. 8vo. 
Padua, 1893. Purchased, 

Meyer, A. B. Neue Beitrage zur Kenntniss des Nephrit und Jadeit. 
4to. Berlin, 1891. Purchased. 

Michigan. Geological Survey. Report of the State Board for the 
years 1891-92. 8vo. Lansing, 1893. Presented hy M, E. 
Wadsworth, Esq., F.O.S. 

Milch, L. Beitrage zur Kenntniss des Verrucano. Erster Theil. 
8vo. Leipzig, 1892. Purchased. 

Milne, John. Earthquakes and other Earth Movements. Third 
edition. 8vo. London, 1893. Purchased. 

Milne, John, and W. K. Burton. The Volcanoes of Japan. Parts 
1 and 2. Fujisan. Collotypes by K. Ogawa. Obi. 4to. Yoko- 
hama, &c., 1892. 

Minnesota. Geological and Natural History Survey. (N. Hr 
Winchell, State Geologist.) Annual Report for the year 1890. 
8vo. Minneapolis, 1892. 

C .) Annual Report for the year 1891. 8vo. 



Minneapolis, 1893. 



. . ( .) Bulletin No. 7. The Mammals of Min- 
nesota. By C. L. Herrick. 8vo. Minneapolis, 1892. 

Missouri. Geological Survey. {Arthur Winslow, State Geologist. ) 
[Vol. i.] A Report on the Higginsville Sheet, Lafayette County, 
accompanied by a Geologic and Topographic Map and a Sheet of 
Sections. From Field Work prosecuted during the years 1890 
and 1891 by Arthur Winslow. Fol. Jefferson City, 1892. 

. . ( .) Vol. ii. A Report on the Iron Ores of 

Missouri, from the Field Work proseputed during the years 1891 
and 1892. By F. L. Nason. 8vo. Jefferson City, 1892. 

. . ( .) Vol. iii. A Report on the Mineral Waters 

of Missouri, by P. Schweitzer and A. E. Woodward. 8vo. 
Jefferson City, 1892, 

^2 
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Missouri. Geological Survey. (Arthur Winshw, State Geologist.) 
Biennial Eeport of the State Geologist transmitted by the 
Bureau of Geology and Mines to the 37th General Assembly. 
8vo. Jefferson City. 1893. 

MojsisovicSy E, v. Die Hallstatter Entwicklungen der Trias. Svo, 
Vienna, 1892. 

. Vorlaufige Bemerkungen iiber die Cephalopoden Faunen der 

Himalaya-Trias. 8vo. Vienna, 1892. 

Monclcton, Horace W. The Bagshot Beds of the London Basin, 
8vo. London, 1893. 

. Notes on the Denudation and Elevation of the Weald. 8vo, 

London, 1890. 

. On an Instance of Recent Erosion near Stirling. 8vo, 

London, 1890. 

. Notes on the Glacial Formation near Chelmsford. 8vo, 

Buckhurst Hill, 1891. 

— '■ — . On the Gravels South of the Thames from Guildford to 
Newbury. 8vo. London, 1892. 

. The Bagshot Beds of Bagshot Heath. 8vo. London, 1892. 

, and J. G. Goodchild. The Geology of the Country round 

Stirling. 8vo. London, 1892. 

, and E. S. Herries. The Bagshot Beds of the London Basin. 

8vo. London, 1892. 

On some Bagshot Pebble-Beds and Pebble GraveL 



8vo. London, 1889. 

, . On some Hill Gravels north of the Thames. 8vo. 

London, 1891. 

Morton, O. H, The Geology and Mineral Veins of the Crmtry 
around Shelve, Shropshire, with a notice of the Breidden Hills. 
8vo. Liverpool, 1869. 

. The Progress of Geological Research in connection with the 

Geology of the Country around Liverpool. 8vo. Liverpool, 1871. 

. Remarks on the Introduction of Geological Maps. 8vo. 

Liverpool, 1876. 

. . The Carboniferous Limestone and Cefn-y-Fedw Sandstone 

of the Country between TJanymynech and Minora, North Wales. 
8vo. London, 1879. 

. List of Papers on the Geology of the Country around liver- 
pool from 1870 to June 1881, vrith some additions to the list 
published in 1871. 8vo. Liverpool, 1881. 
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Morton, G, H. The Carboniferous Limestone and Cefn-y-Fedw 
Sandstone of Plintshire. 8vo. Liverpool, 1886. 

. Notes on the Stanlow, Inoe, and Frodsham Marshes. 8to. 

Liverpool, 1888. 

, Further Notes on the Stanlow, Lice, and Frodsham Marshes. 

8vo. Liverpool, 1889. 



— . Some Faults exposed in Shafts and Borings in the Country 
around Liverpool. 8vo. Liverpool, 1889. 

— , List of Works and Papers on the Geology of the Country 
around Liverpool from June 1881 to September 1890, with some 
additions to the former lists. 8vo. Liverpool, 1891, 

The Geology of the Country around Liverpool, including the 



North of Flintshire, Second edition. 8vo. London, 1891. 

Mouret, G. See France. Ministhre des Travaux PMics. 

Mrazec, L, See Dwparc, L, 

Munier-Chcdmas, See Levy, Michel, 

Nason, F. L, See Missouri. 

Nathorst, A. G. Om nigra mollusker och ostrakoder f r&n quart^ra 
sotwattensaflagringar i Eyssland och Tyskland. 8vo. Stockholm, 
1892. 

. Om nigra till riksmuseets vaxtpaleontologiska afdelning 

inkomna torfmossefynd. 8vo. Stockholm, 1892. 

. Sveriges Geologi. 1 Selen. 8vo. Stockholm, 1892. 



. Die Pflanzenreste eines Geschiebes von Zinow bei Neustre- 

litz. 8vo. Mecklenburg, 1893. 

. Jordens Historia, efber M. Neumayr's * Erdgeschichte ' 

utarbetad med sarskild hansyn till Nordens Urverld. Hafte 9-11. 
8vo. Stockholm, 1893. 

Newfoundland. Geological Survey. Eeport for 1891 and 1892 
on the Humber Valley and Central Carboniferous Area of the 
Island, by J. P. Howley, F.G.S. 8vo. St. John's, N.F., 1893. 
Presented hy the Secretary of State for the Colonies, 

New South Wales. Depsirtment of Mines. Annual Eeport of the 
Department of Mines and Agriculture, New South Wales, for the 
year 1891. 4to. Sydney, 1892. Presented by the Agent^General 
for New Sovih Wales, 
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New South Wales. Legislative Assembly. Annual Statement of 
Works carried out by the Public Works Department during the 
year 1891. 4to. Sydney, 1892. Presented by the Agent-General 
f<yr New South Wales, 



. . Harbours and Rivers. Report on Dredging Opera- 

• tions by the Engineer-in-Chief. C. W. Darley. 4to. Sydney, 
1891. 

Newton, E. T. See Gunn, J. 

Newton^ B, Bulhn, Catalogue of Fossils presented to the School 
Board for London by the Trustees of the British Museum. 8vo, 
London, 1893. 

New York. • Geological Survey. Palaeontology. Vol. viii. Part 1. 
By J. Hall and J. M. Clarke. 4to. Albany, N.Y., 1892. 

Eighth Annual Report of the State Geologist {James 



Hall) for the year 1888. 8vo. Albany, 1889. 

New Zealand. Colonial Museum and Geological Survey. Reports 
of Geological Explorations during 1890-91. 8vo. Wellington; 
N.Z., 1891. 

. . Twenty-sixth Annual Report on the Colonial Museum 

and Laboratory. 8vo. Wellington, N.Z., 1891. 

. Department of Mines, Reports on the Mining Industry of 

New Zealand. 4to. Wellington, 1892. 

Nikitin, S. See Russia. 

Noe, G. de la, et Emm. de Margerie. Les Formes du Terrain. Text 
and Plates. 4to. Paris, 1888. Presented by Horace B. Wood- 
ward, Esq., F.G.S. 

Norway. Norges GeologisTce Undersbgelse. Det nordlige Norges 
geologi. Med bidrag af Tellef DahU og 0. A. ComeHussen, 
udgivet af Hans Reusch. 8vo. Christiania, 1892. 

'. . . Om dannelse af jernmalmforekomster. Af J. H. L. 

Yogt. 8vo. Christiania, 1892. 

. . Nikkelforekomster og nikkelproduktion. Af J. H. L. 

Vogt. 8vo. Christiania, 1892. 

- — . — . Torvmyrer inden Kartbladet *Sarpsborgs' Omraade. 
Af G. E. Stangeland. 8vo. Christiania, 1892. 

— . . No. 8. Torvmyrer inden Kartbladet * Nannestads ^ 

Omraade. Af G. E. Stangeland. 8vo. Christiania, 1892. 

— . . No. 9. Jordbunden i Norge. Af Amund HeUand.. 

8vo. Christiania, 1893. 
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Nova Scotia. Eeports of the Chief Commissioner of Mines for the 
Province of Nova Scotia for the years 1867, 1868, 1880, 1891, 
and 1892. 8vo. Halifax, N.S., 1868, 1869, 1881, 1892, and 
1893. Presented by Edward Oilpin^ Jr., A,M,^ F,Q,S,^ Inspector 
of Grown Mines, Nova Scotia. 

(Ehlert, D, P, Sur le Genre Spyridiocrinus. 8vo. Paris, 1890. 

. Description de deux Crinoides nouveaux du Devonien de la 

Manche. 8vo. Paris, 1891. 

. Sur le Silurien Inf^rieur dans les Coevrons. 8vo. Paris, 

1891. 

. Brachiopodes. 1890. [Extrait de TAnnuaire Geologique 

Universel.] 8vo. Paris, 1892. 

, et Liitard, Note sur les Calcaires des Environs d'Eaux- 



Bonnes (Basses-Pyrenees). 8vo, Paris, 1891. 

Ogilvie, Maria M. Contributions to the Geology of the Wengen 
and St. Cassian Strata in Southern Tyrol. 8vo. London, 1893. 

Omhoni, Q. Achille de Zigno [Obituary Notice]. 8vo. Padua, 1892. 

Packard, B. L. See Merrill, G. P. 

Paleontologie Prangaise. J'errains Tertiaires. £oc^ne, £chinides. 
Tome ii. Livraisons 26 and 27, par G. Cotteau. 8vo. Paris, 
1892. Purchased, 

Parent, H. £tude sur la Craie h, Micraster du Boulonnais et sur les 
Plissements de la Craie dans cette region. 8vo. Lille, 1892. 

. Le Wealden du Bas-Boulonnais. 8vo. Lille, 1893. 

Paris, J. V, See South Australia. 

Penning, W. H. The Geology of the Southern Transvaal. 8vo. 
London, 1893. With Geological Map -^^^^j^- 

Pennsylvania. Geological Survey. Final Report. A summary 
description of the Geology of Pennsylvania, by J. P. Lesley. 
Vols. i. and ii. 8vo. Harrisburg, 1892. 

. . AA. Atlas. Southern Anthracite Pield. Partiv. B. 

8vo. Harrisburg, 1891. 



. . AA. Atlas. Southern Anthracite Pield. Part v. 

8vo. Harrisburg, 1891. 

• . . . . Part vi. w 8vo. Harrisburg, 

1891. 

Peron, A. See Cotteau, G. 

Philippi, E. A. Tertiarversteinerungen aus der Argentinischen 
Republik. 4to. Leipzig, 1893. Purchased. 
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Pomel, A. Carte G^ologique do I'Algerie §5^555. Explication de la 
deuxi^me ^tion, par A. FomeL 4to. AJgiers, 1890. (Willi 
Map.) Purehas^. 

Pompeo^', J. F. Beitnige zu einer Eevision der Ammoniten des 
Schwabischen Jura. Lieferung 1. 8vo. Stuttgart, 1893. Pur- 
chased. 

Portugal. Commissao dos Trahalhas Oeohgicos de Poi'tugal, Com- 
munica^oes. Tom. ii. Fasc. 2. 8vo. Lisbon, 1892. 

. . Description de la Faune Jurassique du Portnigal. 

Mollusques Lamellibranches, par Paul Ghoffat. Premier ordre, 
Svphonida, Livraison 1. 4to. lisbonne, 1893. 

^PosewitZjT. Borneo: its Geology and Mineral Resources. Trans- 
lated by F, H. Hatch. 8vo. London, 1892. 

Powell, J. W. See United States. 

PrelleVf 0. S, Du Eiche, Note on a Coast-Section at the Lizard. 
8vo. London, 1893. 

. Note on the Lakes of Ziirich and Wallen. 8vo. London, 

1893. 

. Note on the Tuscan Archipelago; 8vo. London, 1893. 

. The Future of British Engineering. 8vo. London, 1893. 

Queensland. Queensland Museum. Annual £.eport of the Trustees, 
1892. 4to. Brisbane, 1892. 

. Geological Survey. Annual Progress Eeport of the Geological 

Survey for the year 1890. (E. L, Jack, Government Geologist.) 
4to. Brisbane, 1891. 

. . Geological Observations in British New Guinea in 

1891, by A. Gibb Maitland. 4to. Brisbane, 1892. Presented 
by Eohert L, Jack, Esq,, F.G.S., Government Geologist, 

. . Report on a New Discovery of Coal near the Callide 

Creek, Port Curtis District, by W, H, Eands, 4to. Brisbane, 
1891. 

. . Report by A, Gfihh Maitland on the Physical Q-eology 

of Magnetic Island. 4to. Brisbane, 1892. 

Mount Morgan Gold Deposits. Third Report on the, 



by Eohert L, Jack, Government Geologist. 4to. Brisbane, 1892. 

— . . Report on the Styx River Coal Field, by W, H. 

Eands, 4to. Brisbane, 1892. 

. . Report on the Alluvial Cinnabar Deposit near 

Kilkivan, by W, H, Eands. 4to. Brisbane, 1892. 
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Queensland. Geological Survey. Second Eeporfc on the Nonnanby 
Gold Eield, by Robert L, Jack^ Government Geologist. 4to. 
Brisbane, 1893. 

. . Keport on the Eussel Eiver Gold Pield, by Eohert L, 

Jack, Government Geologist. 4to. Brisbane, 1893. 

Quiroga^ F, Anomalias opticas de la blende en Picos de Europa. 
8vo. Madrid, 1892. 

. Observaciones al mapa geologico del Sahara, de M. Eolland. 

8vo. Madrid, 1892. 

Bands, W. H, See Queensland. 

Eath, Gerhard vom. Sach- und Orts-Verzeichniss zu den minera- 
logischen und geologischen Arbeiten von. Im Auftrage der Frau 
vom Rath von W. Bruhns und K. Busz. 8vo. Leipzig, 1893, 

Reade, T, Mellard. An Outline of Mr. MeUard Eeade' s Theory of 
the Origin of Mountain-Eanges by Sedimentary Loading and 
Cumulative Eecurrent Expansion : in Answer to Eecent Criticisms. 
. 8vo. London, 1891. 

. Stalagmites of Sand! 8vo. 1891. 

. The Cause of active compressive Stress in Eocks and recent 

Eock-flexures. 8vo. New York, 1891. 



The Eflfect of Sedimentation on the Temperature of the 



Earth's Crust. 8vo. London, 1891. 



— . The Perched Blocks of Norber Brow and their Levels rela- 
tive to their Place of Origin. 8vo. London, 1891. 

. Paulting in Drift. 8vo. London, 1892. 

— . Glacial Geology. 8vo. London, 1892. 

— . The Eounding of Sandstone Grains of the Trias as bearing 
OD the Divisions of the Bunter; also. The Trias of Cannock 
Chase. 8vo. Liverpool, 1892. 

— . Eskdale Drift and its bearing on Glacial Geology. — Glacial 
Geology ; Old and New. 8vo. London, ] 893. 

— . Measurement of Geological Time. 8vo. London, 1893. 



Reid, Clement. On the iN'atural History of Isolated Ponds. 8vo. 
JS'orwich, 1892. 

Eeiss, W., und A. Stubel. Eeisen in Siid-Amerika. Geologische 
Studien in der Eepublik Colombia. I. Petrographie. 1. Die 
Vulkanischen Gesteine, bearbeitet von E. Kuch. 4to. Berlin, 
1892. Purchased. 
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Reiss, W., und A. StubeL Geologische Studien in der Republik 
Ecuador. I. Petrographische TJntersuchuDgen. 1. West- 
Cordillere. Liefemng 1. Tulcan bis Escaleras-Berge, bearbeitet 
von Max Belowsky. 4to. Berlin, 1892. Purchased, 

Benevierj E, Belemnites Aptiennes. 8vo. Lausanne, 1893. 

. Commission Internationale de la Carte Geologiqne d'Europe. 

Proc^s-Verbal des Seances tennes les 27 et 28 Septembre, 1892, 
dans la Salle du Senat de V Universite de Lausanne. 8vo. 
Lausanne, 1893. 

-, et — Lugeon. Geologic du Chablais et Faucigny-Nord. 8vo. 



Lausanne, 1893. 

Eeunert, — . Diamond Mines of South Africa. 8vo. London, 
1892. Purchased. 

Reusch, H. See Norway. 

Beyer, E, Geologische und geographische Experimente. I. Heft. 
Deformation und GebirgsbUdung. 8vo. Leipzig, 1892. 

. . II. Heft. Vulkanische und Massen-Eruptionen. 

8vo. Leipzig, 1892. 

Brhind, W. The Age of the Earth considered Geologically and 
Historically. 8vo. Edinburgh, 1838. Purchased* 

Bicco, A. Der gegenwartige Ausbruch des Aetna. 8vo. Berlin, 
1892. 

. Eruption de I'Etna de 1892. 8vo. Paris, 1892. 

. Fumo di Vulcano veduto dall' Osservatorio di Palermo durante 

TEruzione del 1889 ed applieazione della Termodinamica aUe 
Eruzioni Vulcaniche. 4to. B;Ome, 1892. 

. L'Eruzione dell' Etna. 8vo. Rome, 1892. 

, G. Mercalli e S. Arcidiacono. Sopra il periodo eruttivo 

deUo Stromboli cominciato il 24 Giugno 1891. 4to. Rome, 1892. 

Bichards, Sir G, H, Report on the present state of the Navigation 
of the River Mersey (1892). 8vo. London, 1893. 

Roberts, Thomas. The Jurassic Recks of the neighbourhood of 
Cambridge. Being the Sedgwick' Prize Essay for 1886. 8vo. 
Cambridge, 1892. Presented by the Syndics of the Cambridge 
University Press. 

Rohrig, E. Technologisches Worterbuch. Deutsch-Englisch- 
Franzosisch. Band I. 8vo. Wiesbaden, 1887. Purchased. 

Bosenbuseh^ H. Mikroskopische Physiographic der Mineralien und 
Gesteine. Band 1. 3« Auflage. 8vo. Stuttgart, 1892, 
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Royal Commission on Metropolitan Water Supply. County Council 
of Hertfordshire. Hertfordshire RainfaU, Percolation, and 
Evaporation. Statement of John HopJcinson, F,G,S. 4to, 
LoDdon, 1892. 

Russell, R. fSee Great Britain. 

Russia. Comite Oiologique, Bulletins. 1890. Tome ix. Nob. 9- 
10. 1891. 

. . . . 1891. Tome x. ms. 1-9. 1891. 

Tome X. Supplement. Biblioth^que 



Geologique de la Russie. 1890. Composee sous la redaction de 
S. Nikitin. 8vo. St. Petersburg, 1891. 

— . . . 1892. Tomexi. Nos. 1-3. 1892. 

Memoires. Vol. xi. No. 2. Carte Geologique 



Generale de la Russie. Peuille 126. Perm-Solikamsk. Notes 
Explicatives h, la Carte Geologique par A. Krasnopolsky. 4to. 
St. Petersburg, 1891. 

Vol. xiii. No. 1. 1892. Geologische 



Untersuchungen im Nikolai-Pawdinschen Ejeise und TJmgebung 
im Gebiete des Central-Ural und dessen ostlichen Abhange von 
A. Saitzew. 4to. St. Petersburg, 1892. 

Rust, D. See Canada. 

Riitimeyer, L. Die eocanen Saugethiere von Egerkingen. 8vo. 
Basel, 1892. 

Sabatini, V. See Italy. 

Saitzew, A. See Russia. 

Salter, J. W. See Great Britain. 

Sandherger, F. v. Die Lagerung der Muschelkalk- und Lefctenkohlen- 
Gruppein Unterfranken. 8vo. Wiirzbui^, 1892. 

Geologische Skizze der TJmgebung von Wurzburg. 8vo. 



Wiirzburg, 1892. 

Ueber die pleistocanen Kalktuife der frankischen Alb, nebst 



Vergleichungeo mit analogen Ablagerungen. 8vo. Munich, 1893. 

Sao Paulo (Brazil). Gommissdo Geographica e Geohgica do Estado 
de Sao Paulo. Boletim. Nos. 4-7. 8vo. Sao Paulo, 1890. 

Sawyer^ A. R. Mining, Geological, and General Guide to the 
Murchison Range. 8vo. London, 1892. 

Schrander, Fr. See Margerie, Emm, de. 

Schweitzer, P. See Missouri. 

Scotland. Geological Survey. See Great Britain and Ireland. 
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Seebach, Karl von. Ueber Yulkane CentralamerikaB. 4to. Got- 
fcingen, 1892. 

Seeley, H, O. Eesearches on the Structure, Organization, and 
Classification of the Possil Eeptilia. VII. Further Observations 
on Pareia$auru8, 4to. London, 1892. 

Seward^ A, C. FossQ Plants as Tests of Climate, being the Sedgwick 
Prize Essay for the year 1892. 8vo. London, 1892. 

Shaler, N. S. Aspects of the Earth. 8vo. London, 1890, 
Pwrchaaed. 

JShumard, O. 0. A Partial Eeport on the Geology of Western Texas. 
8vo. Austin, 1886. 

. See Texas. 



Sieger, B. Schwankungen der innerafrikanischen Seen. 8vo. 
Vienna, 1887. 

. Die Schwankungen der hocharmenischen Seen seit 1800 in 

Vergleichung mit einigen verwandten Erscheinungen. 8vo. 
Vienna, 1888. 

. Klimaschwankungen. 8vo. Vienna, 1891. 

. Das gegenwartige Sinken grosser afrikanischen Seen. 4to. 

Brunswick, 1893. 

Postglaciale Uferlinien des Bodensees. 8vo. Lindau i. B., 



1893. 

Simony, P. Das Dachsteingebiet. Lieferung 2. 4to. Vienna, 
1893. Purchased. 

Simpson, M. The Fossils of the Yorkshire liaa : Described from 
Nature. 8vo. London, 1855. Presented by Horace W. Monchton^ 
Esq., F.L.S., F.G.8. 

Sitensky, P. See Bohemia. 

Solier, P. See Albarellos, N". 

South Australia. Further Geological Examination of Leigh's Creek 
and Hergott Districts, also Eeport upon a Shale Deposit in the 
Encounter Bay District, by the Oovemment Geologist. Also 
Papers on South Australian Lower Silurian and Mesozoic Fossik, 
by E. Etheridge, Jun. 4to. Adelaide, 1892. 

. Eeport on Country in the neighbourhood of Lake Eyre, by 

H. T. L, Brown, Government Geologist. 4to. Adelaide, 1892. 

. Eeport on Northern Territory Mines and Mineral Eesouroes, 

by J. V. ParJces. 4to. Adelaide, 1892. 

South Kensington Museum. Department of Science and Art. See 
Blalce, J. F. (Catalogue of the Percy Collection.) 
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Sowerby, James. The Mineral Conchology of Great Britain. Yds, 
i.-vii. (as published). 8vo. London, 1812-46. Purchased, 
(library copy.) 

Spain. Comision del Mapa QeoUgico de Esfpana. Boletin. Tomo 
xviii. 1892. 

Squinabol, X. See Meschinelli, A. 

Stainton, H. T. See Buckler, W. 

Stangeland, G. E. See Norway. 

Stapffy F,M, Ueber die Zunahme der Dichtigkeit der Erde naoh 
ihrem Inneren. 8vo. Berlin, 1892. 

. Eine zerbrochene Fensterscheibe. 8vo. Essen, 1893. 

. Taraspit. Ein neuer Omamentstein. 8vo. Berlin, 1893. 

Stefanescu, O. On the existence of the DinoiJieTnum in Eoumania. 
8vo. Eochester, U.S.A., 1891. 

Stirling, J. See Victoria. 

Strangways, C. Fox-. See Great Britain. 

StrucJcmann, 0, Ueber die bisher in der Provinz Hannover und 
den unniittelbar angrenzenden Gebieten aufgefundenen fossilen 
und subfossilen Eeste quartarer Saugethiere. 8vo. Hannover, 
1892. 

Stubel, A. See Eeiss, W. 

Tarr, E. S. See Texas. 

Tate, Ralph. The Gastropods of the Older Tertiary of Australia. 
Parts 2 & 3 and Plates. 8vo. Adelaide, 1889-91. 

. A Bibliography and Eevised List of the Described Echinoids 

of the Australian Eocene, with Descriptions of some new Species. 
8vo. Adelaide, 1891. 

Tate, T, The Yorkshire Boulder Committee and its Sixth Year's 
Work. 8vo. Birmingham, 1893. 

Texas. Geological Survey, (E. T. Dumble, State Geologist.) 
Second and Third Annual Eeports, 1890 and 1891. 8vo. 
Austin, 1891 and 1892. 

. , ( .) Secoiid Eeport of Progress. 1891. 8vo, 

Austin, 1892. 

. . (— — .) Bulletin. No. 1. Artesian Water on the 

Llano Estacadoj by G. G. Shumard and G. H. Kalteyer. 8vo. 
Austin, 1892. 

. . ( .) . No. 2. A Preliminary Eeport on 

the Soils and Waters of the Upper Eio Grande and Pecos Valleys 
in Texas, by H. Harrington. 8vo. Austin, 1860. 
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Texas. Geological Survey. (E. T. Dumble, State Geologist.) 
Bulletin. No. 3. Reconnoissance of the Guadalupe Mountains, 
by R. S. Tarr. 8vo. Austin, 1892. 

. . ( .) , No. 4. A Preliminary annotated 

Check List of the Cretaceous Invertebrate Fossils of Texas, by 
E. T. Hill. Svo. Austin, 1889. 

. See Shumardj G, O. ^ 



Theobald, W. See India. 

Topley^ W, The Sandgate Landslip. 8vo. London, 1893. [Geol. 
Assoc] 

. . . [R. Geogr. Soc] 

Tornquist, A, Der Gypskeuper in der Umgebung von Gottingen. 
8vo. Gottingen, 1892. 

Toula^ Franz. Reisebilder aus Bulgarien. 12mo. Vienna, 1892. 

. Ueber Wildbach-Verheerungen und die Mittel, ihnen vorzu- 

beugen. 8vo. Vienna, .1892. 

. Zwei neue Saugethierfundorte auf der Balkanhalbinsel. 

8vo. Vienna, 1892. 

Traverso^ Stefano, Forme Lenticolari dell' Argilla in Bognanco 
(Ossola). 8vo. Genoa, 1893. 

. Quarziti e Schisti Metamorfici del Sarrabus (Sardegna). 

8vo. Genoa, 1893. 

Unger, F., und T. Kotschy. Die Insel Cypem ihrer physischen 
und organischen Natur nach, mit Riicksicht auf ihre friihere 
Geschichte. 8vo. Vienna, 1865. Purchased. 

United Kingdom. Geological Survey. Memoirs. See Great 
Britain and Ireland. 

United States. Department of the Interior. Geographical and 
Geological Survey of the RocTcy Mountain Region. J. W. Powell 
in charge. Contributions to North- American Ethnology. Vol. VII. 
4to. Washington, 1890. 

. United States Geological Survey. Mineral E-esources 



. of the United States, 1889 and 1890, by David T. Day. Svo. 
Washington, 1892. 

Ussher, W. A. E. The British Culm Measures. Svo. Taunton, 
1892. 

Victoria. Department of Mines. Annual Report of the Secretary 
for Mines to the Minister of Mines for Victoria for the year 1891. 
4to. Melbourne, 1892. 
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Victoria. Department of Mines. Special Reports. Notes on the 
Glacial Conglomerate, Wild Duck Creek, by E. J. Dunn. 4to. 
Melbourne, 1892. 

Eeports on the Victorian Coal-fields, by 



James Stirling. 4to. Melbourne, 1892. 

. . Report on the Bendigo Gold-field, by E. J. 



Dunn. 4to. . Melbourne, 1893. 

. . . Presented by E.J.Dunn, Esq, ^ 



F.G.S. 

Vieillard, E. F. Le Terrain Houiller de Basse-Normandie, ses Res- 
sources, son Avenir. 8vo. Caen, 1874. Purchased. 

Vinot, L^on. Etude sur les Tremblements de Terre. 8vo. Paris, 
1893. Purchased. 

Vogt, J. H. L. See Norway. 

Walker, J. Francis. On liassic Sections near Bridport, Dorsetshire. 
8vo. London, 1892. 

On the Brachiopoda recently discovered in the Yorkshire 



Oolites. 8vo. York, 1893. 

Walther, J. Bionomie des Meeres. Erster Theil einer Einleitung 
in die Geologie als historische Wissenschaft. 8vo. Jena, 1893. 
Purchased. 

Ward, J. C. See Great Britain. 

War die, Thomas. The Entomology and Uses of Silk. •8vo. New- 
castle-under-Lyme, 1892. 

Warren, Erasmus. Geologia, or a Discourse concerning the Earth 
before the Deluge. 4to. London, 1690. Presented by Clement 
Eeid, Esq., F.L.8., F.G.S. 

Weisbach, A. Tabellen zur Bestimmung der Mineralien mittels 
ausserer Kennzeichen. 8vo. Leipzig, 1892. Purchased. 

Western Australia. Annual General Report for 1888-1889, by 
Harry Page Woodward. 4to. Perth, 1890. Presented hy the 
Secretary of State for the Colonies. 

WhitaJcer, W. Borough of King's Lynn. Report on the best 
Source of Water Supply for the Town. 8vo. King's Lynn, 
1892. 

, and A. H. Oreen. London County Council. London Water 

Supply Enquiry. Preliminary Report on the Possibility of ob- 
taining a Supply of Water for London within the Thames Basin. 
8vo. London, 1891. 



Digitized by LjOOQ IC 



232 ADDITIONS TO THE LIBBABT. [NoV. 1 893, 

Whiteaves, J. F. See Canada. 

Wilde, Henry. On the Origin of Elementary Substances and on some 
new Relations of their Atomic Weights. 8vo. London, 1892. 

Williams^ O. H. Anatase from the Arvon Slate Quarries, Bucking- 
ham Co., Va. Svo. New Haven, Conn., 1891. 

Notes on some Eruptive Eocks from Alaska. 8vo. Balti- 



more?, 1891. 

, The Volcanic Eocks of South Mountain in Pennsylvania and 

Maryland. 8vo. New Haven, Conn., 1892. 

WilliaTnson^ W. G. General, Morphological, and Histological Index 
to the Author's Collective Memoirs on the Fossil Plants of the 
Coal Measures. Pari;s I. and II. 8vo. Manchester, 1891, 1893. 

Wilson, E. See ffudUston, W. H,, and Winwoad, H, H, 

Winchell, N. H, See Minnesota. 

Winslow^ A, See Missouri. 

Winwood, H, H. On some Deep-Well Borings in Somerset and 
elsewhere. 8vo. Bath, 1893. 

, and E. Wilson. Charles Moore, F.G.S., and his Work, with 

a List of the Fossil Types and Described Specimens in the Bath 
Museum. 8vo. Bath, 1892. 

Wo]f, Teodoro. Geografia y Geologia del Ecuador. 8vo. Leipzig, 
1892. Purchased. . 

WolfP, E. See Albarellos, N. 

Woods, H. Additions to the Type Fossils in the Woodwardian 
Museum. 8vo. London, 1893, 

Woodward, A. E. See Missouri. 

Woodward, B. B. On the Mode of Growth and the Structure of 
the Shell in Velates conoideiis, Lamk., and other Neritidae. 8vo. 
London, 1892. 

Woodward, Harry P. See Western Australia. 

Woodward, Henry. Sir Eichard Owen, K.C.B. [Obituary Notice.] 
8vo. London, 1893. 

• See Jones, T. Rupert. 

Woodward, Horace B. The Geology of Swanage. 8vo. Swanage, 
1892. 

. See Gunn, J. 
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Wundt, T. Die Be«teigung des Cimone della Pala. Obi. 4to. 
Stuttgart, 1892. Pwrckased. 

Zeiller, E. Sur les empreintes du sondage de Douvres. 4to. Paris, 
1892. 

. See France. Minisi^re des Travaux Publics. 



Zirkel, F. Lehrbuch der Petrographie. 2** Auflage. Band 1. 8vo, 
Leipzig, 1893. Purchased. 



3. Maps, &o. 

Names of Donors in Italics. 

Algiers. Minist^re des Travaux Publics. Gouvernement General de 
I'Algerie. Carte Geologique provisoire de TAlg^rie ^^^^* Pur- 
chased. 

Bohemia. See Books. Bohemia. Landesdurchforschungs Comite. 
Archiv. Band vii. No. 4. 1891. 

De Eanee, C. E. Map of River Basins. England and Wales in 
County Council Groups. Scale about 16 miles to an inch. 
Manchester, 1893. 

Finland. Geologiska Undersokning. Kartbladet Nos. 18-21. Scale 
1 

200;000* 

France. Depdt de la Marine. 19 Charts and Plans of various 
Coasts and Ports. 

Ministere des Travaux Publics. Carte Geologique de la 



France k I'echelle du millionieme. Purchased. 

Geikie, Sir Archibald. Geological Map of Scotland, with Descrip- 
tive Text. Scale 10 miles to an inch. 8vo. Edinburgh, 1892. 
Purchased. 

Great Britain and Ireland. Geological Survey. England and 
Wales. 1-inch Maps. (Solid.) Sheets 80 S.E. ; 86 ; 96 N.W., 
S.W. ; 97 N.E., S.W. ; 106 S.W. ; 107 S.E. ; 108 N.E., S.W. 

. 1-inch Maps. (Drift.) Sheets 51 S.W. ; 



68 E.; 70; 80 N.W., S.W., S.E. ; 86; 92N.W.,S.W.; 97S.W., 
N.E.; 99 N.E.; 101 N.W., S.W.; 106 S.W. ; 107 S.E., S.W.; 
108 S.E., S.W., 109 S.E., 110 S.E. 

Horizontal Sections. Sheets 34, 43, 79, 



111, 126, 147. 
— . . . Vertical Section. Sheet 79. 
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Ghreat Britain and Ireland. Geological Survey. England and 
Wales. Index Maps (Scale 4 miles to 1 inch). Sheets 6, 12, 
14, 16. 

, . Ireland, l-inch Maps. Sheets 1, 2, 4, 5, 9-11, 

15, 16, 20, 22, 24, 30-32, 99-102, 105, 109, 110-112, 114, 
115, 117-125, 127-150, 152-157, 159-171, 173-201, 203-205. 

Horizontal Sections. Sheets 2, 3, 4, 5, 



29, 30, 31, 32, 33, 34, 36, 37. 

. . Scotland. 1-inch Map. Sheets 11, 16, 32, 47, 94, 

100, 101, 114. 

Vertical Section. Sheet 2. 

Presented by the Director-General, 

■■■ ■ ♦ Ordnance Survey. 

One-inch General Maps. England and Wales. New Series. 
21 Quarter-sheets. 

. Scotland. 7 Sheets. 

. Ireland. 4 Sheets. 

» Indexes, 16. 

Penning^ W. H, Stanford's Map of the Transvaal Goldfields, 
with the Geology of the Southern part of the Transvaal. Scale 

1,000,000' ^^^^• 

— . See Books. 

A Series of Photographs of the Alpes Maritimes, Kautes Pyrenees, 
&c. Presented by James Jackson, Esq. 

23 Photographs of Pellows of the Society. Presented by Messrs^ 
MauU and Fox. 
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